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February 15, 1983 EOS 



Budget Boosts Overall Research 
But Cuts NO A A and USGS Funds 


Science in general, and physical sciences in 
particular, show growth far above projected 
inflation in President Ronald Reagan’s fiscal 
1984 budget proposal. Total funding request- 
ed for all federal research and development, 
including facilities, is $47 billion, up 17.2% 
over fiscal 1983, jumping hurdles over the 
5% projected inflation rate. Defense R&D is 
slated to soar 29% to $30.3 billion, while non- 
defense R&D would rise 0.4% to $16.7 bil- 
lion. Table 1 shows the proposed research 
and development budgets by major depart- 
ments and agencies. 

Basic research in fiscal 1984 would be in- 
creased 9.9% over the fiscal 1983 level (Table 
2). The growth rate of basic research in agen- 
cies primarily supporting the physical sci- 
ences and engineering sciences is 5 times 
greater than in those primarily supporting 
the life sciences. 

Of the four nondefense agencies most di- 
rectly involved in geophysical research, the 
National Science Foundation (NSF) fared the 
best with an 18.1% increase; the National 
Aeronautics and Space Administration 
(NASA} budget rose 3.9%; and the U.S. Geo- 
logical Survey (USGS) and the National Oce- 
anic and Atmospheric Administration 
(NOAA) budgets fell 7% and 10%, respec- 
tively. 

Congress now has the task of reviewing the 
President’s budget request and, if Congress 
desires, to alter it. Eos will track the budget 
process through Congressional approval. 

In the following analysis, numbers may not 
total because of rounding. 

NSF Budget Boosted 

The fiscal 1984 budget request for NSF is 
$1,292 billion, up 18.1% from fiscal 1983. 
Three major functions compose the NSF 
budget; research and related activities; scien- 
tific and engineering education activities; and 
special foreign currency appropriations. Re- 
search and related activities, accounting fur 
more than 95% of the total NSF budget, got 
a 17.5% increase in the Reagan budget pro- 
posal. Science and engineering education got 
a 30% boost to $39 million. In the special for- 
eign currency category, the budget allocates 
million — roughly SO.fi million less than 
the obligations for the current fiscal year; 
however, $918,000 of the $3.12 million that 
was budgeted in fiscal 1983 will be carried 
Forward for fiscal 1984. 

Under the budget proposal, the Directorate 
for Astronomical, Atmospheric, Earth, and 
Ocean Sciences (AAEO) would receive $334.9 
million, a 21.3% hike over fiscal 1988. Some 
of this increase, however, can be attributed to 
the inclusion of the ocean drilling programs 
in the directorate; the programs were previ- 
ously under the aegis of the NSF director. 
Within the directorate, the astronomical sci- 
ences division got a 25.9% increase to $79.3 
million; the atmospheric sciences division got 
a 20.7% boost to $90.6 million; earth sciences 
got a 23.5% Increase to $42,1 million; ocean 
•ciences got a 9.8% increase to $89.1 million; 
and the Arctic research program got a 19% 
increase to $7.5 million. Funding for ocean 
drilling programs is scheduled to grow 56.4% 
to $26.3 million. 
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ic chemistry and acronomy program will re- 
ceive $2.73 million (up 29.7%), while atmo- 
spheric technology will get $7.5 1 million, an 
increase of 25.7%. Experimental meteorology 
is due to receive a 38.5% hike to $5.4 million. 

Earth and Ocean Sciences 

Experimental and theoretical geophysics 
will get the largest increase in AAEO's earth 
sciences division— up 46.2% to $5.7 million. 
Other major increases go to the experimental 
and theoretical geochemistry program (up 
35.8% to $7.2 million), the petrogenesis and 
mineral resources program (up 30% to $5.2 
million), and the mantle geochemistry pro- 
gram (up 29.0% to $4 million). The increases 
throughout the division would permit year- 
round continental reflection profiling opera- 
tions, upgrading of instrumentation, and a 
major research effort on the evolution and 
structure of continental crust. 

Growth in the ocean sciences division will 
expand support for crustal studies, especially 
research that relates to tile continental crust 
in the earth science division. The 59.4% in- 
crease in ocean drilling programs assumes a 


TABLE 2. Conduct of Basic Research 



Millions of Dollars 

Percent Change 

FY 82 

FY 83 

FY 84 

83/82 

84/83 

84/82 

To(a) Basic Research 

5439 

6025 

6619 

10.8 

9.9 

21.7 

Agencies Supporting Primarily Life 







Sciences 

2422 

2678 

2755 

10.6 

2.9 

13.7 

Agencies Supporting Primarily Physi- 







cal Sciences & Engineering 

3017 

3347 

3864 

10.9 

15.4 

28.1 

Source: Office of Management and Budget and Office of Science and Technology Policy. 


Astronomical and Atmospheric Sciences 

Highlights of AAEO's astronomical sciences 
division budget include $2.2 million (up 
45.7%) for solar system astronomy and $9.8 
million (up 46.5%) Tor astronomical instru- 
mentation ami development. The National 
Astronomy and Ionospheric Center has been 
budgeted for $6.5 million from NSF (ail in- 
crease or 24%) and $315,000 front NASA, 
while the Kilt Peak National and Cerro-To- 
lolo Inter- American observatories would re- 
ceive $21.9 million, up 1 7.5%. The National 
Radio Astronomy Observatory has been bnd- 

S eted for $20.6 million (an increase of 
8.3%); the Sarramcnto Peak Observatory 
would receive $2.6 million from NSF (up 
23.8%) and $415,000 from the Department 
or Defense. The emphasis on astronomy will 
allow for the implementation of the most im- 
portant recommendations of the Astronomy 
Survey Committee of the National Academy 
of Sciences (Eos, May 18, 1982, p. 506). 
Among the committee’s priorities are im- 
proved instrumentation at universities and 
national centers, and feasibility and design 
studies on the Very Long Baseline Array. 

Within AAEO’s atmospheric sciences divi- 
sion, the Global Atmospheric Research Pro- 
gram (GARP) has been marked for a 5% cut 
(to $4.8 million). Other programs budgeted 
for at least a 20% increase are atmospheric 
chemistry, climate dynamics, meteorology, 
and solar terrestrial research. The biggest in- 
crease— 41.4%— goes to scientific computing 
at the National Center for Atmosphenc Re- 
search (NCAR). NCAR is slated to get $40.6 
million, up 23.8%. At NCAR, the atmospher- 


continuation of the Deep Sea Drilling Project 
using the Clomar Challenger. A recently 
formed ad hoc advisory group on crustal 
studies, chaired by ACU President-elect 
Charles Drake, met as Eos went to press to re- 
view crustal research and to examine die 
long-term needs und priorities for ocean 
drilling in this light. Their recommendations 
could alter program proposals dial NSF will 
present to the House Appropriations Com- 
mittee on February 1 5. Eos will have more 
details in a few weeks. 


Polar Programs 

All but one of NSFs polar programs show 
growth beyond inflation. Glaciology pro- 
grams, within the Arctic research division of 
AAEO, would get a hefty 77.8% increase to 
$2 million. The Arctic oceanography pro- 
gram, however, would receive only 2.1% 
more money (to $1.2 million) than it did in 
fiscal 1983 if the budget is passed as it stands. 

The fiscal 1984 budget request for the U.S. 
Antarctic Program (which is separate from 
AAEO) is $102.1 million, an increase of $18.9 
million above the fiscal 1983 plan. Mosl of 
the increase goes for two capital investments: 
$6.8 million to replace a large vehicle mainte- 
nance facility destroyed by fire In December 
1981 and $5 million to initiate a service life 


TABLE 1. Conduct of Research and Development by Major Departments and Agencies 


Department or 
Agency 

Defense-military 
functions 

Energy related activi- Engineering 

ties 4,758 4,712 4,713 4,974 5,012 4,911 

Health and Human The Directorate for Engineering (allocated 

Services 3,935 4,316 4,416 3,978 4,262 4,339 $123 million, up 22%) includes the civil and 

(National Institutes of environmental engineering programs, which 

Health) (8,432) (3,771) (3,842) (3,438) (3,737) (3,808) encompass the activities of some AGU mem- 

National Aeronautics ber8, Within lhe cIvU environmental en$i- 

and Space Adminis- n « ri , n 5 category geotechnical engineering is 

traiion 3 084 2.506 2.473 3.220 2,386 2,421 slated for a 21.2% increase to $4 million; 

National Science ’ * structural mechanics will get a 27.6% increase 

Foundation 975 1 060 1.240 1,014 1,002 1.JS7 to *3.7 million; hydraulics, hydrology, and 

Agriculture 798 850 849 808 839 848 water resources engineering will receive an 

Transportation 309 393 519 S49 376 451 18.9% increase to $4.4 million; environmen- 

Interior 381 373 329 392 411- 348 tel and water quality engineering will gel a 

Commerce 290 312 227 285 315 249 17,9% increase to $3.3 million; and earth- 

Environmemal Pro- 9 uake hazard mitigation. will receive a 9.8% 

tection Agency 335 241 208 336 ■ 295 250 increase to $19 million. 

(Lmm£?on IaU>rv 22 i 210 200 209 210 2 oo NOAA Funding Drops 10% 

Veterans Admlnistra- • , 

lion : i 140 165 163 138 157: 156 A close look at the President’s fiscal 1984 

Anencv for intpm n • budget request for NOAA reveals an overall 

tional Development' 165 152 161 179 ' 200 ■ 152 program level of *843.2 million; $799.8 mfl- 

All other 1 P . Ana 391 418 426 426 - . 433 lion of requested funds plus $43.4 million in 

Total • ’ 3B3M 38 860 45,796 ■ 34.509 37,735 42,741 transfers. The $799.8 million request repfe^ 

^ ■ ■ - 1 — — t- sents an approximate 10% cut iq funding— 

Tablii courtesy of Office of Management and Budget, In' millions of pollan. Numbers may not no t including inflation— from the fisdd 1983 
total because' of roundlmr • ’ continuing resolution for NOAA, . 

ITmJ.'.J I ' . _ . . .1 _ ■ _L_. — T Iv-Kfiri arin nr iLa D million mil 



Obligations 



Outlays 


1982 

Actual 

1983 

Estimate 

1984 

Estimate 

1982 

Actual 

1983 

Estimate 

1984 ’ 
Estimate 

20,576 

23,179 

29.882 

18,201 

21,847 

26,844 

.4,758 

4,712 

4,713 

4,974 

5,012 

4,911 

3,935 

4,316 

4,416 

3,978 

4,262 

4.339 

(3,432) 

(3,771) 

(3,842) 

(3,438) 

(3,737) 

(3,808) 

3,084 

2,506 

2,473 

3,220 

2,386 

2,421 

975 

1,060 

1,240 

1,014 

1,002 

1.137 

798 

850 

849 

808 

839 

848 

309 

393 

519 

349 

376 

451 

381 

373 

329 

392 

411 • 

348 

290 

312 

227 

285 

315 

249 

335 

241 

208 

336 ' 

295 

250 

221 

210 

200 

209 

210 

200 

140 

165 

163 

138 

157 : 

156 


extension program on the two oldest LC-130 
ski-equipped Hercules aircraft. In addition, 
Antarctic oceanography research will be 
boosted 14.8% and Antarctic glaciology re- 
search will be increased by 14.3%. 

Compared to other directorates, AAEO 
and the U.S. Antarcue Program did reason- 
ably well. The Directorate for Mathematical 
and Physical Sciences purse totals $364.3 mil- 
lion (up 21.5% from fiscal 1983); the Direc- 
torate lor Biological, Behavioral, and Social 
Sciences Is slated to receive $223.6 million 
(up 17.5%); and the Directorate for Scientific, 
Technological, and Internationa] Affairs (bet- 
ter known as STIA) will receive $36.8 million, 
down 16.7%. 


' 200 
426 
37,735 


NASA Unit Sets 
Ambitious Course 


After two decades of spectacular successes, 
planetary exploration has fallen upon hard 
times. It has been five years since a new 
spacecraft was launched toward the planets, 
and NASA has under current development 
only one planetary mission — Galileo, which 
will orbit Jupiter and probe its atmosphere in 
1988. The intellectual challenge of under- 
standing the planets and their common origin 
and evoluuon has not. of course, declined, 
and a great deal of exciting work is being ac- 
complished using data (ana samples) from 
past missions. But planeialogisis fear the de- 
mise of their discipline within a few years if 
momentum cannot be restored to NASA's 
program of planetary exploration. 

One response to this crisis was the estab- 
lishment in 1980 of a high-level scientific ad- 
visory commit tee io chart a course of plane- 
tary missions through the end of this century 
that would recapture the excitement of the 
1960‘s and 1970’s at a price consistent with 
the current constrained NASA budget. The 
Solar System Exploration Committee (SSEC), 
a subcommittee of the NASA Advisory Coun- 
cil, was originally chaired by John Naugle, 
then NASA Chief Scientist. In 1982 he was 
succeeded by Noel Hinders, then Director or 
the National Air and Space Museum and now 
Director of the NASA Goddard Space Flight 
Center (and also president of the AGU Plan- 
etology Section). Fur 1983, the chairmanship 
of the SSEC passes to David Morrison, Pro- 
fessor of Astronomy at the University of Ha- 
waii and a former NASA Acting Deputy As- 
sociate Administrator for Space Science. 

As it enters the final year of its charier, the 
SSEC is putting the finishing touches on a 
core program for planetary exploration 
through the year 2000. Acutely conscious of 
the fiscal constraints being imposed on space 
science today, die Committee lias limited it- 
self in this core program to missions with 
high scientific return at modest costs. In gen- 
eral, the committee will achieve these savings 
by avoiding the challenge or new technolo- 
gies, such as those required for a Mars mo- 
bile lander or a comet sample return; it will 
rely instead on the proven capabilities of fly- 
bys. orbiters, and atmospheric probes. The 
committee will aim for further savings by a 
close and carefully planned spacing of mis- 
sions to realize maximum inheritance and 
common operations. Although die written re- 
port is not complete, it seems clear that in 
spite of these constraints an exciting series of 
missions is bein^ proposed. If the SSEC core 
program is pui into effect, we should see by 
the year 1990 launches (in addition to Gali- 
leo) or a Venus Radar Mapper, a Mars Geo- 
chemical/Climatology Orbiter, and a rendez- 
vous mission to the short-period Comet 
HMP. Under development would be addi- 
tional missions to the moon. Titan, and a 
number of asteroids. The SSEC claims that 
these results can be achieved at a total cost (in 
current dollars) of $300 million a year, only 
one third the budgetary levels of either the 
mid-1960's or the mid-1 970's. 

The first mission in the SSEC core pro- 
gram is a Venus Radar Mapper (VRM), de- 
signed to produce a topographic map with 
better than 1 km resolution — comparable to 
the achievements of the first Mars orbiter, 
which revolutionized our understanding of 
the geological history of that planet. VRM, 
one of four initiatives in the proposed fiscal 
1984 NASA budget, is a scaled-down version 
of VOIR (Venus Orbital Imaging Radar), a 
mission deleted from the NASA budget in FY 
82 by die Reagan administration. In a sense, 
VRM is archetypical of the SSEC missions, 
making maximum use of spare hardware and 
inherited designs, and canying a modest sci- 
ence payload focused on specific, high-priori- 
ty science and exploration goals. 

During 1983 the SSEC will release Its re- 
port on the core program and will go on to 
consider the more technologically ch alien g- 
. ing— and more expensive — missions that were 
excluded from its initial recommendations. 
Also, this group will be trying to make sure 
that as many people as possible are hearing 
Its basic message that planetary exploration is 
not finished, and that numerous exciting mis- 
sions arc within our capability at relatively 
modest cost. If this message strikes a resonant 
chord among Washington decision makers, 
the United States will maintain its lead in 
planetology through . the 1990's. 

! This, news item' mas contributed by David Morri- 
son. ef the institute far Astronomy at the University 
cf lfawqli at Mcmoa. 


'Includes the Departments of Education, Justice, Labor, Housing-and Urban Development and 
Treasury, the Tennessee Valley Authority, the Smithsonian Institution, the ^orps of Engineers, 
and the Federal Emergency Management Agency. V, 1 ! 1 


continuing resolution for NOAA, , 

Of the $799.8 million requested! $784 mil- 

... ,! . , Budget! (cant- on p. 66 ) 
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Budget (coat, from p. 65) 

lion would be allocated to the heart of the 
NOA A budget: Operations, Research, anti 
Facilities; coastal tone management, previous- 
ly a separate appropriation item, has been 
transferred into that category. Separate ap- 
propriations for miscellaneous 'fishing funds' 
account for the remaining Si 5. 8 mill ran. 

The Operations, Research, and Facilities 
category is divided into five activities (Table 
3), three of which are detailed in the follow- 
ing paragraphs. 

Ocean and Coastal Programs 

NOAA proposes to eliminate the Sea Cram 
subactivity. Within the nonliving marine re- 
sources subactivity, the polymetallic sulfides 
program would be terminated and funds for 
deep seabed mining and ocean thermal ener- 
gy conversion (OTEC) research would be re- 
duced. The ocean research subactivity budget 
proposes an additional $2.5 million is pro- 
posed to expand the ocean climate research 
program. Ocean research programs slated to 
end are the undersea research program, re- 
gion-specific ocean pollution research, the 
Creat Lakes research program (and with it, 
the dosing uf the Great Lakes Environmental 
Research Laboratory], and the Chesapeake 
Bay studies. 

The budget for the ocean services subacti- 
vity requests an increase to cover the cost of 
producing publications on tides and currents; 
the entire cost or (his program will be funded 
Iron appropriation and all receipts from the 
sale of the publications will be deposited to 
the I rcasury Department, Decreases are pro- 
posed Tor the marine boundary program, Tor 
the marine current data collection program, 
and for the development or new technology 
in supfHirt of uthcr ocean programs. 

. Within the coastal zone management subac- 
tivity, monies are requested to complete the 
phase out of the program. Decreases would 
eliminate the states' assistance program and 
would reduce funding to the estuarine sanc- 
tuary program. 

Growth in the funding for the mapping. ! 
charting, andgeodesy subactivity would help , 
purchase additional receivers to use the De- 
fense Department global positioning system. , 
Fund* also are requested for equipment to * 
use inter feromeiry techniques that aim to im- 
prove the efficiency of the geodetic reference \ 
system operations. The budget reduces tech- I 

*° r ale gca * s r P ro 8 ra nis and e: 

eliminates plans for a geodetic survey of al 

South Carolina. ~ 


ron mental data and information. 

The programs of the old National Environ- 
mental Satellite Service (NESS) and the old 
Environmental Data and Information Service 
. (EDIS) are funded under this activity. In the 
satellite services subactivity, the budget allots 
the geostationary satellite additional funds so 
that its temperature and moisture sounding 
capability can be converted from a research 
prototype to an operational system. Under 
satellite services, the budget proposes to save 
money by consolidating satellite field service 
stations with weather service forecast offices 
in the same locale. This subactivity, which 
coven the procurement of satellite spacecraft, 
their launch, and associated ground systems, 
would receive additional money to store and 
check the LANDSAT D' satellite. The budget 
requests modifications of polar satellites that 
would allow their positioning in an orbit clos- 
er to noon to provide more useful informa- 
tion to the National Weather Service opera- 
tional model. A decrease has been requested 
for a one-satellite polar-orbitng system. 

Within the data and information services 
subaaivity, the budget would reduce the di- 
mate data base effort, eliminate centralized 
NOAA publication functions, and end direct 
funding for the NOAA core library system. 

Of the 22 vessels that NOAA currently op- 
erates, 10 are proposed for deactivation. Two 
of these— the Surveyor and the Ferrtl — are re- 
search vessels; the rest are fisheries vessels. 

Sea time is he reduced for other research ves- 
sels. 

NOAA anticipates a 13% reduction in staff 
in fiscal 1984; although some of this reduc- 
tion will he through aurition, some may be 
through reduction in force (RIF). 

USGS Funding Down 

USGS funds will shrink 7% to $365.5 mil- 
lion under the President’s budget proposal. 

(The fiscal 1983 appropriation enacted to 
d *‘ e ,s * 369,8 . additions of roughly 1 
523.4 million in neL transfers and requested i 
supplemental*’ are anticipated.) Some or the 1 
decrease for fiscal 1984 is owed to the trans- 
fer or conservation of land and minerals ac- 
tivities to the Minerals Management Service. ' 


TABLE 3. 


. Appmpiutiuni'. lei Nl i.\.\ t I|k i.ili.tii*. R, m .u, |,. . In ,| I .,, j|;, j|1% 
Program KH I Has. • |u» | ~~. 


— — — '.nit 

Ocean and coastal programs Hn.Tl.’i 1 1 7. 1 ;'', — ■ 

Nonliving marine resin lives 3.1132 I ~u\ “■^■3 

Ocean research 3:VI3I 2;M*i2 

Ocean services I .*s.Tl> > 13/237 ~^.8 

Sea Grant 33.01111 U * “^>.0 

Coastal zone management l-j/j/ti H.li'iii ~IM.O 

Mapping, charting, and gem lesy progi .mis 1 ,'i.l’N‘I 

Marine fishery resource piugruim I Hi. |'i| ii*7.| 

Information collection and analyses 7.*,.n | ■ ) .‘iF» 7 V ~ 3 !?' 9 

Conservation and management uper.iiioiis “»r».rnHi :l:t!liif, ^ 

State and industry programs I 3 2 ,, ti 

Atmospheric programs 321.21*3 3IK>'.1'J7 

Public wa ruing and l« >rera sting m i vk es 272.22 1 ■*!» I '• i;tf, 

Atmospheric and hydiokigU tesiMK It m.tipj IL'ilil 

Satellite and environmental datu and minima- 
lion services HW.7. r .li *J I *J *l VI 

Satellite services till li 1 7 + *'l 

Satellite systems IIHi.V.INl IIt'-Vh !!S'! 

Data and information services "J. T i,li:l l i in _ 2 

Program support II.^KIM ijJ! 

Executive direction and administration r, |.|jt| I l*7-|H [, 

Marine sei vices :.7.|S3 ,1^3 Z„ f 

Aircraft services _ J*j 

Data from NOAA. In tliuusaiids ol dolLus. 

'1984 base reflects fiscal I0H3 operations, irsnii.l ..rililir* l.iu.ling h,.k ,a imi 

inents to base for such items as the prupovcl |«W3 .uni, .uatJ'jM^ 

increase supplemental, nncl atinutili/ittinii «.l LAN USA I ration* ..mi . ,-U< . ,* naiirfm'SC 

those for coastal zone management and .he, eiteigs , luud. 


'*• ‘liffere 



Atmospheric Programs 
NOAA's atmospheric programs support 

liniJt w Pr i dlCt L° n ( . indut,in K ^at ofthe Na- 
tional Weather Service), weather warning 

rf.ni. 61 ’ and aMod ^ led r c«arch. Additional 
ST* are requested to continue the NEX- 

P , rogram 9 UU wiUlin public warn- 
ing and forecasting services would dose the 

S^tH reg Tj l{; adquarierr consolidate 
dimfn^ ta “ d P | C ? ftC headquarters; and 
eliminate regtonaJ hydrologist offices. The 
budget would shnnk the fire weather pro- 
rerminate the agricultural wither, 
iniit frost, and aviauon area forecast oro- 
grams. r 

k ,t K r U,d the “spheric and 
ro fronr glCa r ”5 a ? h “hactivity for research 
for P T . ed ' c } im of severe weather and 
lor investigations into seasonal climate fore- 
aaung ustng improved circulation theories. 
U«rea *i would go to weather-related sys- 
tems development and hydrological research 
o sutespejfic weather ^odific^an acu^ ' 
ties, and to certain Global Atmospheric Re- 

£ ran ” (CARP ) grants and projects. 
Proposed for elimination are al] of the re- 
search and some of the services at the Solar 
Environ menial Laboratory. 

Satellite and Environmental Data 

Satellite and environmental data in forma- 
iron services is the only activity within NOAA 

Onerattons. Research/tmd Faciliti„^ "hat nsS 

R T‘ h be > ond inRaiiots in the 
budget request. Most of this g ro W[h " 

rron, tronsfefs from NASA or UNDSAT 
^d hi^i-resohition scanner (thematic man- 
peO operations. Alsu covered unrtpr ih: P 



Geologic and Mineral Resources 

... The USGS activity, Geologic and 
1 3 7 ^ Resource Surveys, is budgeted for a 
13 7% drop to $141.9 million. The next larg- 
est. Water Resources Investigations, has been 
allotted $1 12| million (down $7.8 million). 

Sr'? ppin « Program would re- 
ceive $77.9 million (down II. 9%) plus $6 mil- 
hon (up 50.?.) for digital cartography; al- 
though part of the the National Mapping 
Program, digital cartography activities have 

“v i f y PP,l ' Pri “ i °" KPara " 

Geologic and Minerai Resource Surveys j. 
divided into five subactivities. Within the 
mineral resource surveys subactivity, the bud- 

60^ f 6 * ?'* ni,lli0n (an increase of nearly 
he St . rateg,c and crillca ' minerals 
program to enhance researching ,he m in« M i 
poienlul of the M! «r„ *X“ 

S„* in ‘h^dogic hazar^lubacdviiy 
the budget would cut the earthquake hazard 

rnnHoK?" P,™ 8 ?™ (down to $29.5 
S i t “ n,c l,azards Wown 32-1% to 
$7.4 million), ground failure and consiruc- 
uon harards (down 25% to $2.] million) and 

355 ^-* ■ « -w" JSffiJS 

27 4% in it, lnvesl *gations (down 

offshore^ ThC Sflh aubacliv ^ 

o^o regM i^ l r “ f ^ 

Water Resources 

rsaswjS?* 

S%I 8 S ld l I! Crease 10 W-lmilC (up 


subactivity called national water data system; 
federal-state cooperative program). 

The only initiative within the USGS budget 
request for fiscal 1984 falls within the pur- 
view of the National Mapping Program. With 
a $1 million budget, the new federal mineral 
land information program aims to provide a 
computerized data base to answer questions 
on federal land ownership and mineral oc- 
currence data. 

Rounding out the USGS budget arc the re- 
quested appropriations for facilities ($13 2 
mtilion, which is no change from the current 
fiscal year) and for general administration 
* 1,3 "’i 11 * 011 lo 514 2 million). The 
USGS expects that the number of ruli-time- 
equivalent staff members will drop through 
attrition nearly 5% to 7,587 in fiscal 1984 

NASA Nudges Inflation 

Monies requested for NASA in the listal 

I?«R7 0 ge -ro lal $?1 bi,lion - This "crease 

of $267- million or 3.9% over fiscal 1983 

onl y ed g« »]) to the pro- 
, 5% inflation rale. (Growth widiin 
NASA s programs will be higher, tiioiigb, be- 
cause must of the funds for LANDSAT. ore- 

a by NASA - now ave lncltul«l 
m the NOAA budget.) Research and develop, 
meni, which accounts for roughly H0% of 

« 7 k fi- ,Qla bud 8 c1, would increase 3% to 
$57 b'U'on; the request for const met ion of 
facilities would Increase 54.4% to Slftfl .9 mi [. 
hon, while research and program manast- 
meni would climb 4% to $ 1 1 billion. * 

with !h^ a ™ nS c am , Cd blul 8 eI a»Mi*icni 

Sir 1 . sni a,,d b - t| « c >“7 

facing the nation, cuinmcnted NASA Admin 

fleasTh^p 163 -^' I ! CRSS - Nevcr tJu:U. , .ss 1 it re- 
flects the Presidents renewed cutnniiliiKiii 

L 3 nat !° ,,n ! ?l ,acc and acnina ink’s pm- 

ffram as outlined in Ins two inipomnu ikiIkv 
sratements on space a„d acrona.nks last * 

NASA's research and rlcvckHiim-iit falls 

mA V n CCa,eg ° riCS: Sliace lra, “|WlatKH. sys- 

Su t E“ Icncea,,d 

g) utilization, aeronautics and space tcchnol- 

r g if dala act l u '«'ion. 

o ugh | y 60% of the research and develop- 

Sin s iSST . w 7 ld 8° to s P s,ce iransportn- 
'" dud ?S P roducli °n and opet- 
at on of the space shuttle. The allotted fomis 
total nearly $3.5 billion, a 2.8% decrease 

JaTci^im 88 ' 71,6 majoril y of l!le '»«•«)■ 

from s P ace iransportation capability 
development. NASA administrators say £ 

? Rflh shuttle orbller. 


mi Him i (iluwn •|3.7*,».) with the transferor 
LANDSAT npc-r.it inns to NOAA; cuviron- 
meiiial observations would increase to $IS3 
million (up .3.9', ); material* processing in 
space would lose S lIMl.fHMl communi- 

canons would dc< tease m $21.1 million 
(down 34.U r r); and iiiforinalion systems 
W,,,, '<1 receive $8.9 niillioti tup lH.7%).The 
om mi u nii .it km* piogiam in* lndcs namipof 
design and «levelu|um ni lor the Advanced 
Coniiiiiiiiic at ion* In hnolugy Satcllite 
(AC: I'S) proje. t. At. I S. Iimlgeted for $5 mil- 
lion in fin al 198 ) (plus $2ti million carried 
forward I nun list al 1983). .lints to develop 
□ml perhii hi in-flight tens ol the ‘high-risk 
Ictliiinlogy needed m en*uic inniiriued Unit- 
ed Stales pm-niiiic-iii e in the field af satellite 
cum inimical ion*.' ac< mding to NASA Admin- 
istrator Itegg*. Cost* fur At. I'S will he shared 
with iiuliisliy. 

'Programs in pl.mcl.ny ex pli nation, also 
within spaii- uk’ihe and a ppl it a lions, would 
mi reuse 10.2% in $2l) r ..-| million in the Rea- 
gan budget proposal. 'I he Venus ILidar Map- 
per (VKM) Mission, a new start in this catego- 
ry, would receive $29 million. VKM replaces 
the Venus Orbiting Imaging Kadai (VOIR) 
mission that was aiithoii/ed by Congress in 
fiscal 1982. Total costs for VKM arc expected 
1*» lie hall the estimated eostsol VOIR. De- 
velopment ol (hi- Galileo mission would be al- 
located $79.5 million, a dm ease ol 13,2% 

from the Mirit-iil hsial year and research and 

analysis would clci line 9.5';' to $45.5 million. 
Mission operations ami data analysis would 
increase 12.7%. to $-13. -I million, while the In- 
let iiiitiiju.il Solai Point Mission would gel Jfl 
million, up from $fi million. 

Within eiiviiomiieuial nl wet vat inns pro- 
Ki anis, funds lor die .shlillle mill Hpnccliil) 
payload drvelopineni would jump 195.4% W 
$7.fi million mid funding lor ii]i|ier atnio* 
sphere teseim li satellite experiments and 
misslini definition would grow by 42.0% to 
$29 million. The huge.*! decreases wcicpro- 
|«iscd m the opL-ratiotiai satellite improve- 
ment program (down 9U% to $(199,000) and 
to the earth radiation hmlgei experiment 
(down 35.4% m $]r>.5 million). 

Aeronautics and Space Technology 

Aeronaut ies research and space technology 
(funded ai $438.3 million in fiscal 1984, up 
H.8%) would have as its ccntcrplcce the No - 
mciical Aerodynamic- Simulation (NAS) wp*” 
mlily project. NAS, a large computer systern, 
would have ‘a major impact on aircraft cleiign 
methods, improving accuracy and reliability, 
while at the same time, culling down on long; 

an, I ■ i _ ■ _ _ .1 n- Li ulltrl. " 


NASA K„a“ . * r new scarts m the 
NASA budget. A cooperative U.S.-Italian 

project, the new system would permit experi- 
ments in space at distances up to 100 knf 
from the shuttle orbiter. P 

Space Science and Applications 

an increase of 16.7% from fiscal 1 983^1 fr"' 
saencMwnniH life 


in the fiscal 1984 budget. 

Of the remaining two categories within . 
NASA research and development, funds fffl 
tracking and data acquisition would mcrrtjj 
40.3% to $700.2 million and technology up 
zaiion would drop 55.6% to $4^ million- ■ j 

Of the funds allocated for construction p 
facilities, the largest amounts would go 
Lewis Research Center ($10.6 million), fh?. 
Langley Research Center ($9.5 million). 
the Jet Propulsion Laboratory ($4.3 
In addition, the budget allocates $4l.3np 
lion to the various space shuttle Facilities 3P 
$12 million to various space shuttle 
facilities ,— BTR .- . • v. r. 
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Solitary Waves As 
Aviation Hazard 

Scientists at the Australian National Uni- 
versity in Canberra have found that wind 
shear produced by solitary atmospheric waves 
is a potentially serious hazard to aircraft op- 
erating at low altitudes. In recent years a sig- 
nificant number of aircraft accidents have 
been attributed to a sudden, unexpected en- 
counter with low-level wind shear during the 
landing or takeoff stage. In many cases it has 
been possible to associate the hazardous shear 
with one of a variety of well known meteoro- 
logical wind shear conditions including in- 
tense thunderstorm down (hafts, down-draft- 
produced density currents, cold frontal sys- 
tems. and sea breezes. These sou ires are 
easily recognized and are usually predictable 
in the airport environment. In some in- 
stances, however, the identity of the wind 
shear source has been uncertain. Studies of 
the properties of large amplitude solitary 
waves in the boundary layer have shown that 
they produce intense, transient, horizontal 
and vertical wind shears which are compara- 
ble with the welt known types or shear. Soli- 
tary wave activity may therefore account for 
some hitherto unexplained aircraft accidents. 

Until recently, solitary waves were regard- 
ed as a curious bm relatively unimportant dy- 
namical phenomenon. It is now recognized 
dial these waves are exceptionally stable enti- 
ties that play an important role in the dynam- 
ics of geophysical fluid systems. Internal soli- 
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Cover. Approaching iow-level roll doud 
formation produced by a solitary wave 
propagating in a maritime inversion to- 
ward the southwest over saline coastal flats 
near Burketown, Queensland, shortly af- 
ter sunrise on October I, 1981. Spectacu- 
lar propagating roll cloud formations of 
this type are observed with some regulari- 
ty during September and October along 
the tropical southern margin of the Gulf 
of Carpentaria, where they are known as 
the 'Morning Glory.’ The base of the 
doud is estimated to be about 0.3 km and 
die top lies at abouL 1.5 km. The posidon 
of the cloud line marks a complex local- 
ized region of intense vertical and hori- 
zontal wind shear near the surface. The 
motions of the cloud elements in the 
strong up-draft along the leading edge 
and clown-draft along the .trailing edge 
combine to give the visual impression that 
the doud line is rolling backward as it 
propagates. Solitary waves are only rarely 
observed as visible, propagating roll 
clouds. They usually occur as sudden, un- 
expected, clea i>air distu rba'nces which 
represent a potentially serious wind shear 
hazard to aircraft (especially jet aircraft, 
with th^ir relatively slow response) during 
landing and takedff. (Photo coiirtesy of : 

D- R, Christie) ; • .... 


tary waves, or solitons, occur frequently in 
the upper layers uf the oceans and in inland 
lakes and fjords. They aic also a dynamical 
feature in llie Martian atmosphere. 

The first definitive observations of solitary 
waves in the lower troposphere were made in 
1976 at the Warmmunga Infrasonic Array lo- 
cated near Tennant Creek in the arid interior 
of Australia's Northern Territory. These ob- 
servations have since been extended through 
the use of portable microbaronicler ai rays to 
determine the coherence and evolution of 
nonlinear wave disturbances as they propa- 
gate over the northern Australian region. 
Perhaps the most important result of this de- 
tailed study is the recognition that solitary 
waves are a commonly occurring, ubiquitous 
component in the dynamics of the lower at- 
mosphere. Nonlinear waves of this type are 
by no means unique to northern Australia. 
Large-amplitude solitary waves may be ex- 
pected to occur wherever conditions of low- 
level stability prevail, and thus they should be 
regarded as a significant, wurld wide hazard 
to aviation. 

Solitary waves in the lower atmosphere take 
the form of isolated. single-cresLed waves r.f 
elevation which propagate prcdoniinandy as 
dear-air disturbances in a boundary layer in- 
version waveguide. They arc produced quite 
naturally in die asymptotic decay of any large 


amplitude, long-wave disturbance. Under 
conditions or high humidity such :is those 
sometimes found in maritime areas they may 
he accompanied by a low-level, propagating 
roll cloud formation. The 'Morning Glory’ of 
the Gulf of Carpentaria (see cover) is a spec- 
tacular example of a visible manifestation of a 
solitary wave. Cloud formations of this type 
arc relatively rare, however, and arc seldom 
seen in inland regions. It concerns aviation 
greatly that even in coastal areas these large 
amplitude waves usually necur without warn- 
ing as sudden dear-air disturbances. 

Solitary waves in the lower amiusphere of- 
ten exhibit dosed circulation in the relative 
streamline flow pattern. Winds near the sur- 
face in these horizontal propagating vortices 
exceed the speed of propagation and may 
present a particularly severe hazard to air- 
craft operating at low altitudes. The lending 
up-draft and trailing dawn-draft in atmo- 
spheric solitary waves may exceed 8 m s _l . 
Maximum horizontal winds occur at the cen- 
ter of the wave near the surface and their 
speeds typically range from 10 to 15 in s _l , 
although occasionally they may be much 
higher. 

These transient horizontal and vertical 
wind shears can affect the performance of 
aircraft in a variety of ways. Perhaps the most 
serious situation occurs when an aircraft en- 


counters a solitary wave from the front dur- 
ing final approach. In this case the aircraft 
will first rise above the glide path under the 
positive influence of increasing head-winds 
and up-draft. The normal reaction of a pilot 
in this situation will be to decrease thrust or 
increase drag in an attempt to return the air- 
craft lo the standard glide path. This action 
combined with the sudden loss of lift along 
the trailing edge or the wave due to decreas- 
ing head-winds and down-draft could leave 
the aircraft dangerously close to the ground 
and well short of the runway threshold. Con- 
versely, runway overshoot is produced by sol- 
itary waves propagating along the direction 
of flight. 

The study or atmospheric solitary waves 
during the coming year will focus primarily 
on the specific meteorological factors which 
lead to their production and long-range 
propagation. An investigation of the svind 
shear hazard posed by these waves to aviation 
in the Australian region has been completed. 
Detailed findings have been sent to all au- 
thorities concerned with air safety and an ar- 
ticle on the subject by D. R. Christie and K. J. 
Muir head will appear in Aust. Mel. Mag., 31, 
1983- 

This news item was contributed by D. R. Christie 
of the Research School of Earth Sciences, The Aus- 
tralian National University, Canberra. 



Tectonophysique et 
Geodynamique: Une 
Synth&se Geologie 
Structurale-G£ophysique 
Interne 

L. Llibutilry. Mjssoii, Paris, France, 839 p.. 
1982. 

Reviewed by Xavier Le Pic hon 

Llibuutry is an imaginative physicist with a 
vast scientific knowledge. Oil most problems 
dial lie discusses, he likes to formulate his 
■ •wit suliiLiuiis, and lie formulates them with 
frankness anil, often, abruptness. I was, thus, 
curious to read hi* new textbook, which is for 
geological ns well as geophysical university 
students. 

I must say that I was not disappointed. 

This is an ni iginal and interesting book, and 
1 know of no equivalent. It has an excellent 
table of contents: earthquakes and structure 
of the earth; earth magnetic field; rcm-metii 
magnetization; seafloor spreading; subduc- 
tion; present plate kinematics; past plate kin- 
ematics; nature of crust and mantle; isosiasy, 
low velocity zone, anti heat flow; vertical mo- 
tion; elastic and plastic deformations and 
ruptures; mechanical properties of plates and 
mantle; nature of lower mantle and differen- 
tiation or crusi and hot spots; driving mecha- 
nisms; tectonic mechanisms; and orogenesis. 
There is a limited amount of mathematics. 
Consequently, geologists should not find it 
too hard rending, although (he demonstra- 
tions may be loo concise for most students in 
geology. On the other hand, the geological 
vocabulary is very limited, and each new term 
is introduced by a short explanation. No pre- 
vious knowledge of any geology or geophysics 
is assumed. References are given in an abbre- 
viated form within the text, and there is a 
combined subject-author index. The book is 
well illustrated, mostly with generally well- 
chosen figures from major papers. 

This is a physicist's book. Uiboutry tries to 
discuss the physical processes behind the ma- 
jor geodynamic phenomena and to show that 
many popular theories have fairly weak bases. 
This often leads him lo propose new ideas or 
hypotheses, sometimes controversial and 
based on his own prejudices; for example, he 
insists on a high 10“ P viscosity lower mantle 
against most recent evidence. 

In detail, 1 have found many points where 
I disagree and a few that are simply not cor- 
rect. For example, his summary on the pres- 
ent evidence on the viscosity of the lower 
mantle is biased and does not do justice to 
the work of Peltier and his collaborators (p. 
242). There is no Figure 5-13 (p. 52). He 
considers guyots and seamounts a* synonyms 
(p. 57). He states that the quasi-totality of the 
earth volcanlsms occurs along subduction 
zones which Ignores all the mid-oceanic un- 
derwater volcanism (p. 249). He. stales that 
most of the sediments in ‘eugeosyndinal’ se- 
ries are of deep oceanic basin origin fend : have 
been piled up in the subduction zone by ac- 
cretion, ignoring the importance of lbcaily 
derived arc sediments (p. 307). He proposes 
for the Messinlan Mediterranean evaporltic' 
layer a' deep basin origin and compares 'tin 
peu' its formation tt> the formation of the 
present Red Sea hot brines, which is hot com- 
patible with recent geologic evidence (p. 323). 
And, this list. Is far from exhaustive. ; 

. But these are relatively minor poinitt within 
lh|s well-constructed and highly readable • 
book. To get its flavor, it may be best to 
. quote Uiboutryi on geosyndinal terminology 
which hefinds ’conftried, useless and danger- 
ous' or on the 'notion of orogen)c cycle, which 
he attributes ’to the persistence during a long 
. period, of the order of 100 MX, Where 'twb ; . 


continents have been colliding, or n thin litho- 
sphere which reaches the plasticity threshold 
at each erogenic phase.' This is indeed the 
main conclusion of tills book, which inte- 
grates in a satisfactory way continental defor- 
mation within a broad plate tectonic frame- 
work. Its reader progressively realizes that 
the geodynamir evolution of the surf me uf 
the earth is ccmiiolled by the mechanical 
properties or the plates which, unfortunately, 
are still poorly known, although we do know 
a great deal mure than a few yeais ago. 

Xaviei Le 1‘ichon is with the Labvratoire de 
GfodvumiqM, University Pierre et Mmic Curie. 
75230 Pam. 

Causes and Effects of 
Stratospheric Ozone 
Reduction: An Update 

Cummin vc un ChemisLry and Physics of 
Ozone Depletion and the Committee on Bio- 
logical Fflens or Increased Solar Ultraviolet 
Radiation, National Academy Press. Washing- 
ton. D.C.. xi + 339 pp., 1982. $13.95. 

Reviewed by Guy Brasseur 

In 1976, the National Academy of Sciences 
released a report entitled Haiocarbons; Effects 
on Stratospheric Ozone. The purpose of this 
study was to evaluate the likely effect of 
chlorofluorocarbons (CFC’s) on the ozone 
layer in (he atmosphere. 

A number of publications on the same sub- 
ject have been prepared since then by differ- 
ent official bodies (NASA, World Meteoro- 
logical Organization, European communities, 
the British government, etc.). The opinions 
expressed in these reports were not always in 
agreement and even sharply differed in cer- 
tain cases. 

More recently, at the request of the U.S. 
EPA and in accordance with the Clean Air 
Act, as amended in 1979, the National Re- 
search Council has provided an assessment of 
the state of knowledge on ozone depletion 
and its effects on public health and welfare. 
The report whose purpose is to assess the 
most recent scientific information has been 
published by National Academy Press. 

The report is divided into two parts. The 
first part, prepared by the Committee on 
Chemistry and Physics of ozone depletion 
chaired by Charles H. Kruger, Jr., reviews 
the processes determining the ozone concen- 
tration including the perturbations by chlo- 
rine, oxides of nitrogen, and odier species. It 
describes the current staLus of stratospheric 
models and discusses our ability to detect 
trends In ozone in relation with any anthro- 
pogenic action. 

In its conclusion, the first part of the re- 
port states that 'if the production of CFCs 
continues into the future aL the rate existing 
in 1977, the steady stale reduction in total 
ozone, in the absence, of other perturbations, 
would be between 5 and 9 percent.' These 
numbers' are lower Llian previous estimates, 
which shows the necessity of updating fre- 
quently dur knowledge in stratospheric chem- 
istry. The report also indicates that ‘on the 
whole there nave been substantial Improve- , 
meni in the' agreement between model pre- 
dictions and observed profiles of trace spe- . 
cies.' There are a few exceptions, however, ' : 
and, since the uncertainties can be; hardly. . 
quantitatively, estimated, U is suggested that 
'the discrepancies should be resolved in the ' : 
future by ah orderly application of the scien- 
tific method, with appropriate interaction be- 
tween theory and observation Finally, the , j 
problem of simultaneous perturbations is ■ 
considered. Ozone (nay be altered noLohly by. 
CFGs but also by an increasing emission level,' 


of nitrous oxide in assuuaiinn with agricul- 
tural practices, disposal uf human and animal 
wastes, and possible combust inn. Moreover, 
the corresponding ozone rcclinumi might be 
partly offset by the increased concetti ration of 
carbon dioxide or methane. It is therefore 
recom mended (1) to maintain a coordinated 
research program to imdei stand the spatial 
and temporal distribution of the key trace 
species including atmospheric observation, 
laboratory measurements, and theoretical 
modeling; (2) to monitor ozone, water vapor, 
and temperature, using bath satellite arid 
ground-base systems; and (3) in assess the 
cousec|uence for stratospheric ozone of the 
cmissiuu in the atmosphere n| ,«|| relevant 
gases such ns CFCs. ami CHjCI. Cl hCCL. 
N : 0, COj, ami CM*. Other velikles such as 
bailout is and aircraft will also cniuribiiK' to 
this task. 

The text devoted to the chemist rv and the 
physics of nzunc depletion is very clear ami 
well written. It is based un six papers provid- 
ed by six consult ants and published as appen- 
dixes: (1) Perturbations of the St nil os pit ere 
and Ozone Depletion, by J?. J. Cicerone; (2) 
Stratospheric I'ciUirUiliims — the Role ni 
Dynamics Transport and Climate Changes, 
by R. E. Dickinson; (3) Recent Development* 
in Stratospheric Photochemistry, by S. C. 
Wofsy and J. A. Logan; (4) The Measure- 
ment of Trace Reactive Species in the Strato- 
sphere: A Review of Recent Results, by J. G. 
Anderson; (5) Trend Analysis of Total 
Ozone, by H. A. Panofsky; and (6) Detection 
of Trends in the Vertical Distribution of 
Ozone, by A. B. Pittock. 

The lengLh of the six appendixes is quite 
disproportions!, which reduces the overall co- 
herence of the text. However, these individ- 
ual contributions are very readable and con- 
tain much useful information. The reader 
particularly interested by these questions 
should also refer to the report published by 
WMO and entitled The Stratosphere 1981: The- 
ory and Measurements. 

The second part of the report is devoted to 
die biological effects of increased solar ultra- 
violet radiation. Il has been drawn by a com- 
mittee under the chairmanship of R. B. Set- 
low. Three topics are covered: (1) molecular 
and cellular studies, (2) ecosystem effects, and 
(3) human health effects. It is concluded that 
DNA is probably the primary target in animal 
cells for most deleterious effects of UV-B and 
that the major injury to DNA appears to be 
the formation of pyrimidine dimers which 
distort the normal DNA helical structure. 

Both UV-A and UV-B are also detrimental to 
plant growth, buL the adaptability of plan 
species appears to be sufficient to maintain 
food crop yields. UV-B radiadon can also 
damage aquatic organisms, but there Ls no in- 
formation to predict the magnitude of such 
adverse effects. 

The relationship between increased solar 
radiation and the appearance of skin cancers 
has been widely discussed in recent years 
since more than 90% of skin cancers other 
than melanoma seem to be attributable to 
sunlight. The report states that a 1% increase 
In UV-B would give a 1-2,5% increase in bak- 
al cell akin cancels and a' 2-5% increase in 
squamous cell skin cancers. The appearance 
of skin melanoma is partly due to sunlight 
but probably also to qllier, factors. A predic- 
tion of enhanced incidence due to' increased 
exposure to UV can therefore not be made. ' 
Models of light-induced melanomas are re- ' 
quired together with epidemiological studies 
based on clinical and histological studies.' 

. In summary, die rcport accomplishes its in- 
tended purpose quite well. It should give the 
policy makers a good assessment of our; pre- 
sent knowledge and;of the uncertainties on. 
die causes and effects of pzone depletion. 1 

Guy Bmsseur is with the Space Aeronomy Institute 
hi Brussels, Belgium. ■ 
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Rates Per Llnei 

Position* Wanted First insertion $[.75 additional 
iiucriiom $ | .311 Positions Avalhbte, Sm icti, Sup- 
piM, Courses, and Annouuctmtnls First inieriion 
M5fl add Ilian, it insertions *2.75 Student Opbortml 
, rs * ' nwr lhjn, nut otherwise announced. Free. 
Additional inser lions *] .50. 

There are no (iiscoiinis ar commissions on rlaui- 
lied ads. Any type that is not publisher's choice is 
charged for at general advertising rates. Eos is pub- 
lished weekly on Tuesday. Ads must be received in 
'•oiling on Monday, 1 week prior to the dale of 
publication. 

Replies to ads with box numbers should be ad- 
— ■ American Geophysical Union. 
2MW ° rMa Avenue ' N ’ W - Wellington, D.C. 

For further information or to place an ad call toll 
free 800-121-2488 or 402-6903 in ihe Washington. 
D.L, area. n 



Assistant Profeuor/Uni venilr of Alberta. The 
Department of Physics at the University of Alberta 
indies applications for a tenure track position at the 
fcwi of an Assistant Professor in Physics in any or 
the lalJnivinir arm ' 


■■■ nuicMui in rnystes in any 01 

the roilowing areas: 

1. Astrophysics and Astronomy; 

2 . Geophysics (Electromagnetic methods); 

8 . Theoretical Physics (Medium Energy, Parti- 
- Re ' a(Jvit y and Cosmology). 

. I *S?VnA /2!?!2!.I an 8 e for an Assistant Profcs 
sor is J27,720-J3G,820 per annum. 

Application! will be received until May I, 1983, 
and the expected appointment date is July I, 1983 

The OcDartmeni of Phnln nflT.r. 


Marine Geophnldit/Texu A4cM University. I hr 
Department of Oceanography ol Texas A&M I bit- 
vcrslty will have an opening lor a tenure ir.uk I* sil- 
ly member in Marine Gcoisnysirs ix-gimiiuu Sqm-m- 
ber 1983. Preference will be given to romliiLiHt 
with a strong quantitative background in a w ide 
range of geophysical topics and wins have hulls in- 
terest ana experience in marine cxpliiruiinn. 

"Hie successful applicant will he cxpcctcri tu ti-.u h 
undergraduate and graduate courses und i«i n»ii- 
duct a vigorous research program in hi* nr her w- 


Ph.». Scientist 1 nr l|. | KJS " %#*** 

Aliiuniilu-ii, Ml-., Ml. ), i„ n 1111 | 1 i.. r «*fcr 


■ — — «<■ iiniiiiii u|,iiiiiiiiiiii. 

The successful applicant will he cxpccttil «■ ir.ii h 
undesgraduate and graduate courses und iimiui- 
duct a vigorous research program in hi* nr Iut «m-- 
cWty. The position Is to he Itlfctl at the level ol A*, 
ustant Professor. A Ph.D. is required fur this nmi- 
□on. Salary Is neoriliahlr. rir'tir'rvtiuiT I.ru... 


A"iim|,hrii. Mr., mi. hi,, Ihu.ldcr'^O 
M.rni.st I.| rsMlriish .n.,{ , K1 . tii^fisfts* 

M Ml.l, III ill,.. >11-1 1-IU s, .ltll-1 KVul ,r llalj k * !* 

inii 1 ! .11 , with user .,,,.1 S ± 

■t-u-arth pi >,]■-, i i„, mr Monro,,,; ,! : - lot S J Wi4 

ZSSSZEb* 

lu-gm* in it|im.il,-ni. i« 'i-.ii.|i ev|u r i Pllf „' Ph D - 
nmv nliv su \ mi ... 5.'“* * 


"P> I’ll' Vi .'h’t ti. uli. rii K i! llv 'nn7S.iL^ 
mic""*. i.r >b nr Is rrl.nr, | Reid. FainfiEtte. 
1 1 no hue lit Si., ti,-, Rjd.il lei liiwmnbr ^ 
the |H, qmi lies ot ,|,e 

Ilniii.iiMiatril hiulilevel nftSfc 

hi .niv.su, ,-d fori ran miss iiss 

JfKi. 1 nirmniive «ii» 


positions avaiuble 


fc^P M vT he Detriments oTGcol- 
si Colorado School or Mines 
antic 1 pate an opening for a auil apinininuni a, 


v , V“*” u r . 0 senoot ot Mines 
ftofe£r at fQ 5 appointment as 

KKmjSS® and com,™ 


° L . — i.wui.6 ucgi cca iu rnywes ana ueo- 
physics. The Department currently coniisu of 47 
Facuity Members, 36 Research Associatea and Posr- 
Doctoral Fellow and 50 Graduate Students. 

°SSi I i lnter ^ le i “ applying should submit a 
curnculum vitae plus the names or three (3) refer- 

Dr. A. N. Kama) 

Chairman 

Department of Physics 
University of Alberta 
Edmonton, Alberta, Canada 

» of A^r'aHs an c.iunj opportunity 
employer but, in accordance with Canadian immi- ’ 
graUon requirements, priority will be given to Cana- 
dian Qllzcns and nerminmi ra.U».Ar r ■ 


September 1 . ID83 r ™ rommence grattori requirement!. priority will be given to Cana- 

will be expected to teach * a “ Z< ™ and P enMnent reiJd ™« of Canada. 

Physk^OManographer/Computer Progtim,. 

ihotlHl £ss2?lhe^ ptfn 1 d^JCSPSi A PP^ nl , Tf* W™ Stale University is scfking anpli- 

experience In extiloraiion research a "i S c' hel P . ca '! , 7 out advanced research that m- 

X resume nnd references should r^ V Jij numC v! c ^i " 1 " de I |n S and lime series analysis. 

Dr. 1. 1. Finn* V forwarded to Candidates should hare an M.S. in physical ucean- 

ographv or computer science and experience with 
principles of ocean circulation modeling nnd ocean- 
ographic daw procesnng. Experience on CDC main 


turn! ° r Mines; uoldeli. cSora 


BUWt. Closing date for appricaiions is April 15, 


!®h. i»°£l ijES 


r "‘ r, , ■ MWhMun moaning and ocean- 
ographic data procesnng. Experience on CDC main- 
rrantc 1 plus Fortran IV Is pnrticiilariy desirable. Po- 
sidon available to start immediately. Rank is Re- 
searcl| i Assistant. Salary will be competitive 
according to training and experience. Send resume 
and profeslonal references by March 28. 1983 to Y 
Hsuch, Department of Oceanography, Florida State" 
employer A ° amrai;itlwe actIon/e qu*l opportunity 


describing his/her research ami teaching goals ami 
oameionwe persons for reference to Prufessur 
R. O. Retd, Head, Department ni‘()c-eaii«iur.iiiliv 
Texas A&M Univenity, College Station. I A 77813 
The erasing date for applications is MjilIi 13. MIMS. 

Texas A&M University is an affirmative aiimn/ 
equal opportunity employer. 

FKuItyPaiiiioiy Department of Geology, Universi- 
ty of iulnoii at Urbana-Ghampaign- a ijuliniiiuriv 
are soJicticd for a tenure track assistant unifcssur 
DMiUon in expenmental rock physics. Tlic pusiiiou 
is expected to be filled by August I9H3. Salary is 

StiTa^ H B l f l ^ n «R c ricnce. We are seeking .i 
creative individual who is luiercsled in c-itlicr In nil, - 
or buctile behavior of rocks and their geuk»ir.il .m. 
plica irons. An earned Ph.D. is required. The Ur- 
pirtment of Geology, the Materials Rraearrii I.iIhi- 
IffSJEi h i? En « !n « nn 8 Collette or the Universi- 
nhK ^i'*" 11 * 11 , 1 research facilities Tor r.irk 
For equal considerations, interested 
Individuals should send curnculum vitae, list of 
publications, research ini.r.,.. — I .u_ Lr 


and ocean- nntl LT ' ™rncunim vitae, list of 

CDC main- r “ e ' P 8rch interests and the names of 

n_ enree or more relerencM hv Mm-i. , mu, .... 


SrifPsW * Acronomr DlvisJoa 

■v-.il, It u, liiiulii-iriii N, .iiit-i RjiLir d.,t;t lust W|| 
i.-V.- 1 .!* I U . ! h “T* , '"' 1 * Hi esublish 

,,V,V .' ,, n scientific S 

hi Ii.iv linnnui n qiiiM-iiu-iiis include PhD 

I nil' ience inarm. 


ihZZT — imprests ano ttie names 

uiree or more references by March 5. 1983 to: 
Albert T. Hsui 


ih.TT Jj snouid Jure a Ph D and ri- 


„ . . Department of Geology 

UnirersiLy of Illinois „ UrbanaXhamp-rign 
1 301 West Green Street 
Urbana. Illinois 61801 
„ . . 217-333-7732. 
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Vincent C. Kelley and 
Leon T. Silver 
Graduate Fellowships 
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The Department of Geology of the 
University of Now Mexico invites ap- 
plications for tho Vincent C. Kelley 
and Loon T. Silver Graduate Fellow- 
ships. Tho followahlpa will be 
awarded on tlto basis of the schol- 
astic reoord and academia promise of 
graduate applicants. Eaoh fellowship 
will provldo for a gonerous living stl- 
pond of $1 ,000/month for 0 to 12 
months, and up to $2,000/year for 
Jravol and roBearah expenses. The 
Caswell Silver Foundation will pay all 
tuition and university fees. The 
awards are made on an annual basis, 
but may be renewed for up to three 
years for those Individuals In the mse 1 
ters program, and up to five years for 
those individuals completing bolh 
M.S. and Ph.D. degree requirements. 
A M.S. thesis may be used as a baBls 
for Ph.D. program. Preference will b® 
given to, but is not restrloted to ap- 
plicants for the Ph.D. program. 

An application for admission to the 
UNM Graduate Program, transcripts,; 
Graduate Record Exam result? (van 
bal, math and geology), three letter# 
of reference and a brief statement oJ-i 
research goals are required for OPP-j 
slderatlon for the fellowships- . Aft 
plication materials may be obtained 
from; J-v:i 
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February IS, 198S COS 


Experimental 
& Solar Physicists 

Lockheed Missiles and Space Company's Research Laboratory in Palo Alto. CA, 
has openings for a SOLAR PHYSICIST and an EXPERIMENTAL OPTICAL AERONOMY 
PHYSICIST in our Space Sciences Laboratory. These Labs are located on the beautiful 
San Francisco Peninsula just minutes south of Stanford University. 


Solar Physicist 

The successful applicant will be expected to conduct 
and publish original research on solar flares as a member of 
the Lockheed X-Ray Polychromator [XRPj team. This research 
WILL make use of existing XRP and related data or new ob- 
servations to be acquired following the repair of the Solar 
Maximum Mission (SMM) in 1984. As an active member 
of the XRP team, this physicist will participate in planning 
and executing the observing program of the renewed XRP 
and SMM. 

This position requires a PhD degree or its equivalent plus 
experience in solar research. A background in plasma physics 
is highly desirable. 


Experimental Physicist 

A position in experimental optical aeronomy is currently 
open where the candidate is expected to carry out ex- 
perimental/observational programs in auroral and airglow 
physics using ground based, airborne and spacecraft based 
optical instruments. This physicist will participate in existing 
programs, become involved in the development of data re- 
duction techniques for analyzing photometric spectroscopic 
and imaging data and eventually be expected to develop 
one's own interests in research programs. A PhD in physics, 
space physics or a related discipline, the experience in scien- 
tific data analysis, the development of space hardware and 
the involvement in satellite, rocket or shuttle programs is es- 
sential. A willingness to travel to remote sites will be required. 


Both of these appointments and salary levels will be commensurate with the 
credentials of the person selected. Qualified and interested candidates should send their 
resumes, references and list of publications to: LMSC. Professional Employment. Dept. 
583-0383. RO. Box 504, Sunnyvale. C A 94086. Lockheed is an equal opportunity, affirma- 
tive action employer. U.S. CITIZENSHIP IS REQUIRED. 

Lockheed Mtssf/es & Space Company 


N«*l Postgraduate School. The Department nf 
iXeanugraph) iiiviio uupkaiions | ■ >t ,1 k- lataitHKi 

nl A rlii met ■ .1.. , « 1 . 


f ... o r-v tuv jj'ojkji’ii 

pi Adi unci Research Professor in lhe Ocean Tiirbu- 
Ience Laboratory. The successful applicant will be 
responsible Tor the organization .ind execution of 
(xcanic turbulence measurements as well as ihe in- 
lerprctation and reporting of the obtained data. 

The posman requires a Ph.D. or equivalent in Phys- 
ical Oceanography, 3 years of past-doctoral experi- 
ence with oceanic measurement* and data imcriire- 
lailon. and some rAmiliartLy with Lutbulencc instru- 
mentation, The Ocean Turbulence laboratory is 
actively engaged in the measurement mul intcnirc- 
lanqn of oceanic turbulence data from a variety of 
e i nv,l S5 mcnl1 °I , l a i ne d wills several types of vclii- 
cles. The successful candidate will be expected to 
contribute to die growth and development of the 
scope of Lhe research performed by the Inlmraiory. 

Applicants should send a resume, statement of rc- 
scarch record and interests, and the unities of at 
r a l 5SE ^, rcrcnc « io Prof. Thomas R. Osborn, 
CA 93940* NaVB PuM B ratl,Iftlc School, Monterey, 

.dSfPH?™ W 'H be considered uiidi March 15. 
ifcri. A P6 licanlg should provide a curriculum vitae, 
uiree professional references, and a statement or 
professional (research and instructional) goals. Scud 
tetters of apnl, cation to: Professor Christopher N.K. 
MWerS' CTiaii-mari, DeparLmcm of Oceanography, 
ml™ 1 fpJJSaduate School, Monterey. CA 93940. 
Phone: (4(8)640-2552/2553. 

player 81 0p P° r,unil 7 /Air,rraalive Action Em- 

WirnenlulQriatrtVrlght State Univenity. The De- 
partmeru of Geolomcal Sciences Invites applications 
lT , JS? 1 ™ 0 ,n sedimcntology, beginning Septem- 
inirt . The P^'don will be either for a tenure- 


Tenu re -Track Faculty Position Chemical Oceanog* 
raphy/Marine Geochemistry. Wi- have an opuiing 
for an Assistant nr Associate Professor oi Marine 
Chcmisiry, Chemical Oceanonraphy. or Marine 
Gcucheinisiry for September 1983. Candidates 
should hold a Ph.D. in an appropriate field and 
have their major research Interests in coastal marine 
environments. By I March 1983 send a complete 
resume and have at least three letters of reference 
sent directly to: Dr. D.G. Caitonc, Chair, Chcniistry 
Scarth Committee, Marine Sciences Research Cen- 
ter, SUNY Stony Brook. Stony Brook, NY 11794. 
SUNY Stony Brook is an equal opponunlty/affiniia- 
llve action employer. AK# 523. 


lions for a tenure track position at the assistant pro- 
fessor level in isotope geology. The applicant’s held 
of specialty may be stable or radiogenic isotopes. 
The successful candidate will be expected to teach 
undergraduate and graduate courses and conduct 
his/her own research program. 

Current research at the University or Wyoming 
includes: crustal evolution in the Archean Hnd Pro- 
terozoic; the systematica of magma contamination: 
carbonate diagenesii; fluid-rock interaction; and the 
tectonic evolution of compressional and extenslonal 
erogenic bells. We hope the successful candidate 
will complement these studies as well as develop a 
strong, independent program. Applicants should 
submit a vita, transcripts, a letter describing future 
research interests, and names or three references to 
Dr. Robert S. Houston, Head, Dept, of Geology/ 
Geophysics, PO Box 3006, University Station, Uni- 
vc rally of Wyoming, Laramie, WY 82071. Closing 
dale for applications is February 28, 1983. 

The University of Wyoming « an equal opporlu- 
nity/afRrmadve action employer. 


in ri..., 11° . KH-ICIICV, Ukll SLJLJliU LAIlUllldlCS 

5 *5 * mentotogy field will be considered. The 
nnHn“ Ul . Ciln didale will be expected to teach at the 
Q ,.„ e i r ^? du ? [e a "d graduate levels and to partiri- 
Thp ! t "‘' hc department’s active graduate program. 
emnk n i arlmPnt ’* actlve with ft Faculty will? an 
firm rr.nf °f! P ro ^ CM ' ona l practice, yet maintaining a 
SrnS mt T lUncnt , lohask research’ B 

Mm " a f‘? t,er o> application, curriculum vitae and 
names or three references to: 

Chairman, Search Committee 
Department of Geological Sciences 
Wright State University 
Wrlak, c Uayion.OH 45435 
eouLi ‘Si™ University is an affirmative-acllon/ 

SiitlonTr 5 U j"l!fe^3; yer - C '“ ing ^ f ° r the 

PoalUona/DrexBl Univenity. The Depart-: 
atlllL t P ' 1 f* lcl "id Atmospheric Science has sever* 
i» °PS! W , for bolh '^siting and tenure track facul- 
y at MlIev eb starting In the fall of 1983. Applicant* 
must have strong teaching and research interests in' 
A?m« r T 01 ? °f,^ rce area* in the Department: 
AUtiospherlc Sdence— raesomeieorology, satellite 
nhOT-® 1 8nt ^ remolc * ens ' n 3 nf lhe auno- 

SjERiMENTAL PHYSICS— biophyilts. quantum 
^StS^Irarand solid slate physaa; 1 ■ . ’ : 

h ,^r9^TICALi PHYSICS — atomic, mofectilar and 
dynSilc£ h ^ ,,C8 ' t * uanlUfn °P. t i c > ahd non-linear '■ 

nam« rei j5 d P* 00114 *hould send resumes arid the- 
referent n ^ SC8 ’ 8nd ^ophone. numbers |of three 


Faculty Position In Solid Earth Geophysics, The 
Department of Geological Sciences of Columbia 
University seeks applicants for a faculty position 
(tenure-track or tenured) In Solid Earth Geophysics. 
Consideration will be given to candidates In earth- 
n unite selsmoloav. marine sclsDKjkjBv. and other dls- 


"cmian ivevs-stem. Acung fieaa - 
apartment of Physics arid Atnioiphlric Science: | 

•: - urexel Uhlvettity . ' , •- . 

Philadelphia, PA 19104 

D r_.. A '■ (21 5V 895-2707, j - .1 

. ^ d ,r ; ; 


would be expected to develop a vigorous researcii 
program at Lamonl-Doherty Geological Observatory 
ana to contribute to undergraduate and graduate 
teaching in Geophysics. Preference will be given to 
candidates with strong backgrounds in ouandtaiive 
methods of analyzing geophysical data. Qualified 1 
candidates shoufd submit their curriculum vtiae and 
the names of three referees to Prof. A.B. Waits, 
Chairman of Solid Earth Geophysics Search Com- 
mittee. Lamont-Dohcrty CeOlogical Observaiory. 
Palisades. New York, 10904 by April l{Hh, 1983.' 

■ Columbia University is an equal opportuniiy/aflir- 
madve action employer. ■ ' . 1 

Faculty Posi dons/Tbe University of Iowa. The 
Department of Physics and Astronomy anticipates 
one or twp openings for tenure-track auislani pro- 
feston or visiting professors of any. rank in August 
1B8S. Preference Will be given to experimenialliJ In 
any area for the tenure-track positions. Cunent re- 
search interests include astronomy, atomic, cop- • 
denied matter, elementary partide, laser, nuclear, 
plasma, and space physics. The positions involve un* ; 

• Sergraduale. and graduate leachmg, gvodance of re- 
search students, 4hd personal research. Inleresteo 
persons. should send a.rdsumi and a atatemnt of . 

. research interests, and have Uiree letters of rfcopt- 


T h? University of .towh is ait 
affir mative action eittjdoyeV- ■ 


Researrh/Senlor Research Associate In Planetary 
Geology. A p.-viinm iviijwii Im :i uIuiici.il v gcoln- 
gisi/gcopliysirui ui the Lunar and Piuneiary Labora- 
tory, University of Arizona. The applicant should 
have a Ph.D. in geology or geophysics and research 
experience in impart cratering, including cratering 
mechanics and the planetary cratering record. A 
resume and three letters of reference should be sent 
to: Robert G. Strom, Lunar and Planetary Labora- 
tory, University of Arizona. Tucson, AZ 85721. 

The Univenity oi Arizona is an equal opportunity 
employer. 

Postdoctoral Research Associate Mineralogy. Ap- 
plications are invited for research in high-rcsoliilion 
nnd analytical transmission electron microscopy of 


Is desirable. Send resume (Including irarucripui, 
statement or research intcrcsti. and names of three 
references to Dr. P. R. Buseck. Department of Geol- 
ogy, Arizona Sute University, Tempc, AZ 85287. 
ASU is an EO/AA employer. 


University of Ncbraska-Lincoln/Gcology. Seek 
h.'iiure-u.M.k Ajmnuiii Professor in gcneial uie.i ol 
tectonics, geophysics, structure jnrl euniomiL- geolo- 
gy effective August. Teaching dunes ran be ar- 
ranged to reflect specialty of successful applicant. 
Teach two courses pei semester. Requires Ph.D. 
and strong commit men i to excellence in teaching 
and rcsearch/publi cation. Minimum salary S20.UU0. 
Apply by March 31 with application letter, vita, 
transcripts, and names of three references to Chair- 
man. Department or Geology, University of Nebras- 
ka -Lincoln, Lincoln. Nebraska 68588-0340. 
Affirmative Action /Equal Opportunity Employer. 

Upper Ocean Physical Modeller. A postdoctoral 
position in upper ocean equatorial modelling sup- 
ported by NSF is available in the Mesoscale Air-Sea 
Interaction Group at the Florida Stale University. 
Minimum salary ls 921,000/yr. Qualified Ph.D. 
should send vita and names of 3 references to Pro- 
fessor James J. O'Brien, The Florida State Universi- 
ty. Tallahassee, FL 32306, or call (904) 644-4581. 


PHYSICAL OCEANOGRAPHER 

$A23,340-$A34,330 
DIVISION OF OCEANOGRAPHY 
HOBART TASMANIA 
AUSTRALIA 

G8IRO has a broad charier for research Into primary and secondary Industry areas. The Orga- 
nization has approximately 7,400 employ ess— 2,900 of whom are research and professional 
edenVats— located In divisions and sections throughout Australia. 

GENERAL The CSIRO Marine Laboratories, which Includes the Division ol Fisheries Research 
and the Division of Oceanography, la Australia’s principal marina research Institution. About 200 
scientists and support stair are employed In the Marine Laboratories, Investigating the physical, 
chemical and biologtca] features, InckKflng fisheries, of the oceans aroupd Australia. 

Two well-equipped chartered vessels (63m and 43m) are available tor research. The Australian 
Government has agreed to the acquisition by CSIRO of a modern oceanographic ship to re- 
place the 43m vessel. , 

Online access to a CYBER-78 computer le available. 

DUTIE8; Participate in (hB work of a research group undertaking analytic and/or numerics) : 
modelling of the formation, circulation and mixing at water masses In the upper kilometre or the 
ocean, the work inciudea analysis of historical data seta, and planning and Implementation of 
oceanographic cruises lor the collection of data. 


aalendata working In related dlBotpilnaa. .» • 

TENURE: A fixed-term appointment ot 3 years with the posglbSty of a further term of two yeS/a. 

APPLICATIONS: in writing, a taring full personal end professional (fetalis, the names of at teaql 
two referees, and quoting reference number A2566 mould reach: 

. . The Chief * ; '.«• / ' 

Division of Oceanography ' 

.... csiro - v •; /, . 

, GRO Bpx 1 538 

. , HOBART TA8 7001 

,;■■■ AUSTRAUA ' ■ /• • V"- j « ./ 

.•> By Mfeoh is, ^983'. .. 
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SERVICES, SUPPLIES, COURSES, AND 
ANNOUNCEMENTS 


! ?J h P"=-Wcck Short Course on Hierar- 

chieol-MulllobjeclIve Approach in Water Re- 
•ources Planning and MangEciueni. !<JS3 Theme: 
1 he Incroncd uw of High Tedinnlnirr and Dcti- 
sinn Support Systems in Water Resources Plamiiniz 
?52 a Mj li !, 8 en,em - Gltrdand, Ohio May 9-13. 

1983. CoolRcti Y.Y. Habnei, Center for Large 
Scale Systems and Policy Analysis. Case Western 
Reserve University, (218)368-1492. 


should write to Dr. Eric ChrisiafferHm, Department 
oE Gcokigy and Geography, Howard University, 
Washington, D.C. 20059. 

Graduate Scholarships in GcopJiyaica/UnJversJly of 
Wyoming. 

Amoco and Chevron Fellowships 
M-S. and Pli.D. levels 
Up to $ 10,500/ycar plus tuition 
Research support 


Research and Teaching Auhtantships 
i5, 500-7, 200/acaacmic year 
$2,500 summer stipend 


STUDENT OPPORTUNITIES 


Graduate Research Assists Utah Ips In Earthquake 
and Explaradon Seismology/Unlvcnlly of Kan- 
r c c< J, m P utc r acquisition or digital seismo- 

S ams Tor a 20 + station seistnic network covering 
e southern end of the Central North American 


o.f-.r. ™n» nmerican 

Rllt System and the devdopment of techniques for 
Very High Frequency (50<£l0fl0 Hi) reflection seis- 
mology provide excellent opportunities for graduate 


l' ‘.ji — 11*1 icnctuon sets- 

mology provide excelkni opportunities tor graduate 
study at the M.S. or Ph.D. level. For further infor- 
rn 3p DI > an d'O f application, please write: 

Dr. George H. Rathe, Chairman 
Geophysics Program 
Detriment of Geology 
University of Kansas 
Lawrence, Kansas 66045 
(913) 664-4974. 

Postdoctoral Positlon/Seinnology, Paitdnctoral 
supfwri in seismology is tcniutivcly available for up 
to J 24-monai pcnutl. Seeking a recent iHi.D. with 
mtercsi In rcusoruil seismic wnvc/surfacc wave nroii- 
ayatlon. AppEcatiotis sltouH be sent to: Dr. Robert 
, i" nia ( £ n ; Earth k Atmospheric 

Krafti; ■Sfi&sggp- “■» 8o9s ' sl 

St, l-nujs University is an alfirmniivc aciionfcqiial 
up port unity employer. “ 


Tuition 

Hill FclIouRhips 
Variable stipends 

Areas of geophysical research at Wyoming: 
Reflection seismo log) 

Gravity and magneiic potential field studies 
I’hyiical properties 
Paieomaenctism and rock magnetism 
Thermal processes 
Crustal structure and magnetism 
Tectonic modeling 
Seismic data processing 
Contact: Dr. Kevin P. Furlong 


. | J I — •""•SIMM.., I i«KdiUI lirci 

include slioreuce and scdlmcm processes, instru- 
mentation for sediment transport studies and con 


S!lh^,V^!i eri,l /j- ''? ,h 3,1 historic commitment 
fui j p ^V*i a,,,n , d i sari van togcr I Amcticini and 
(hlrd-w»irld pcuple, Hnwani Univcrsitv nowofFcra 
graduate program leariinam die M.S. m Geosci- 
emc. j I'lJ new program Is mode pMsihle by a grant 
claivat IC " A 1 Cmup.my. Current areas of stre- 


■ — kiwiswwu aiuuits fliiu ton - 

suutuon of coasuu Fades modes. Opportunities exist 
w lake part in ihc upcoming Canadian Coaseal Scdi- 

mem .S-fnHip arvi In mm * 


^ . p ■ j j r. """a Gwawr GLTII 

ment Muny and to gam scientific cruise experience 
on research vessels From Bedford Instil uie of 
Oceanography. Awarda cover a calendar year sti- 
pend arc valued, after fees are deducted, bc- 
nveen $6500-58000. For further information or ap- 
plication please write: 1 


<liU.mmr.my. Current areas of stre- 
fith I Rcntogy/Kcoplijslri, gcodictnls- 
niiltwy/ltrtlntlugy. Eight students are 


iry and 

f'lur women. Some stipends 
anti lissnt.intihi|» arc avail.ililr I'oientbl siudents 


Dr. R. Boyd 
Geology Department 
Dalhousic University 
Halifax, Nova Scotia 
CANADA OSH 3J5. 



Membership 

Applications 

Received 


fr" Sl,,rla (S) ‘ ‘■“"Kl.w.n Sun 
0) Robert j. Wahl (O), Michael P. Weinreb 
M). Robert J. Williamson (H), Kami 
Wislmcr (O). Edwin A. WurU- (O). 


Applications for membership have been re- 
ceived from the following indi vie Inals. The 
letter after the name denotes the proposed 
primary section affiliation; the letter A de- 
notes the Atmospheric Sciences xccl ion. 
whirl, was formerly the Afneomlogr section. 


Student Member 


Regular Member 


Carl L. Axness (H), Dalila Benoihman (V). 
Mark Bergin (O), Richard VV. Couch (T) 
James E. Court (T). Donald W. Denbo(O) 

Robcn a - “«ru \g). 

David R. Ford (H), James T. Gross (V). Take- 
s' Hasegawa (S), L. R. Haury (O), Robert 

IbrnT' ^l 01, C t' 7 , L ' Hilchcock (O), \n- 

."c Hu^ Kc ™ «<■*" 

,.*• J°, hnson (V). Jean-Marr Luck (V) 

Glenn W. Lundell (O). Richard A. Lutz (O) 

mm i£- Wi? «’■ TakMki Mam,da 

IV), W Illtarn M. Nally (S). Allen R. Reed (S) 

foT ch«!« m H V v,) ’ ?A md R ' T * Sin,oncil 

(O). Charles H. Smex (O), Jean-Pierre Soulas 


David Bates (T). Henry D. Black (M). Blair 

Cb^ke?AfF| al ^^? l ^ ,,(G^, ’ Aniolt y D 

Cvt koic /H T M : F°PP° ,a < p ). Vladimir 
Lvetkonc (H), Teresa M. Danovich (O). Shar- 

on Deeinef (H), Alan L. Deinr. (V), Robert E 
n, I^ ,d c,u,ia " ,s,a Davi 'd Ciofcf- 


t, ra oH i ir i li , ‘ ore 8 nitoer- 

fsT m IrJ: mT b - Iz (G) - Isaac *■ Kim 

Kandolf i^ l K k n8St ° n (V)< Gl AIal h«s 
KoiiUolf (H), Anthony A. Longo (V). 

tnhn7 m f ia,m ^ 8 (T)l s - Kimball ^fav (O), 

gsat=i;a* 

£ M S s C ht! M i* I hQmas D - SeebaiT 
thnr R v (S >- J^Thorson (S). Ar- 

thur B. Vaughan (V). William K. Witte (Tj. 


Associate Member 


<Hfr„„ L L n ^!S' ERuMdljoi,n ‘“ 


44^ 









en,oiied in »> 

'" ani ’ 0 ' ,he ^lca| a 
■Only $7.00. 

jou™r al ^ rates ° n agu 

Ship 5 Muded fve * member- 

■30% discount on AGU books. 

Ihe £ht ^ reh ‘? prW,0 9« Including 
™ *« h i to vole and hold offlco. • 

t0l J free aftd ask br an ap- 
plication fm yourself, your col- .’. 
miRUe, or your student(s). 

600424-24.88 ' • 


AGU 

Congressional Science 
Fellowship 

a L ndi , V ti dual ^ e,ected w ‘ll spend 
year on the staff of a congressional 

^emhpr 66 /? 1 - 1 House or Senate 03 
member, ad^slng on a wide range 

™bt en D ^ CIS5Uesa5tlley p ertai ^ 0 

public policy questions. 

a app,i 5 ants should have 

a broad background in science and 
be artlcuJate, literate, flexible, and 
ab e to work well with people from 

Pfo^av^ 0 / 65510 " 31 back 8 r °unds. 
Pdor experience in public policy Is 

ence anH/n ary ',? th0Ugh SUCh exper| - 
ence and/or a demonstrable Interest 

mffi ly J n lf dence to the elution of 
public brobiems is desirable. 

Tne fellQwhip carries with Ha sti- 
pend Of tin tn nnn *... . . 



Announcements 


Volcanoes and Climate 


Laramie, WY 82071 
307/766-4379. 

Gradnale Pellowihlpa In CoaitaJ and Continental 
Shelf SedimenUtlon. The Geology Department of 
Dalhousle Unlversiiy invites applka lions for gradu- 
ate fellowships leading io M.Sc. and Ph.D. degrees 
with specialiauion in Hie field of coastal and conti- 
nental shelf sedimentation. Potential research ureas 



Undated prim t»f an explosive eruption 
and volcanic cloud from Vesuvius, Italy, 

I hat probably occured during late medie- 
val or early modern lime. Tepltra fallout 
can be seen from the cloud at left, uImmii 
ihe Ring of Somma (the remnant of the 
peat Plinian eruption of A.D. 711, whirl, 
buried Pompeii and Herculaneum [see 
Eas, December 28, 1982, p. I8*lf*]). n lt . 
Bay of Naples appears in the right im e- 
ground. See accompanying anixmiu einent 
ot meeung on vulcanites ami climate. 


All all-day. interdisciplinarv Svniiiosiuin 
on the Climatic EfTcct or Volcanic Dust 
and Aerosols in the Upper At mosi.hr re 
will be held at the National Bureau or 

] f J83 dardS Boi,,clcr ' Cohl - March 18. 

Approximately \ \ natmirally prominnu 

spenkers representing a briNtil 

ol sciences (climatology, tneicorology, 
space physics, terrestrial and uiunapliriH 
geophysics, volcanology, rentote sensing, 
and fflacmlnirvt h 


an/ 1 rr\ i , , ,LN,,UL sensm 

and glauology) have been invited; they 

will dtscuss how their specialties 

tu the undersiaiuling of explosive vuka- 
nisins effrets on ihe eartli's aun»«ti,|ieir 
and climate. Volcanic influence on ilintai- 

r r l ,C Lut 20,,U >’ c « rs 'Vill Ik- 

emphasized; newly acquired kimwledge ol 

infi? 1110 dU5t and ac^05<,1 vc *fc *ince Hr- 
®5 ll g k,n °, f Akuhr. Bali, will Ik- 
s rcssed. Since the advent ol satellite and 
airborne laser radar (Ikfatr) systems, cxnlo- 
sive eruptions of considerable inaguiiii le 

«r Bcc,t,,iK,| « v<,s::tu, 

Mayen IsJand; Fuego, Giiaiemala; Saint 
Augustine, Alaska; Mount St. Helens, 
S'yiand El Chiduln, Mexico, 

I licse Ildar systems are capable of rapid 

aml nnH 11 ? \ >rCKn ™' "«'Veilu m. 

and opdea! density of volcanic iicnmih in 
the upper aimosphere. 

rlllnfl, 8ym| -°« ,um a,S V Wll) rcvk, ' v Xlodm. 
cHnmtlc variations and historical mmiioiw 

that have produced chronologically Ibiicd 

InH h « C °?| dUCl | ,ly ,aycrs in ,he <? «WkUHl 
and southern licm'spherc glaciers. ( Hie 


- i • . . — -r '""w win i it a sit- 

UP $27 ' 000 ' P |us lra val al- 


BBI . In tha ; ; 

W^lnatoni D,0 ; M «, ; 


m 


>V.i •; ? A'i 


lowance. * rr-”™* 1 

mimL e K ted M ndidates should sub- 

tae arid P lent ' acUrr,cu,u ^ 

r -”" M * mbe < Programs i|^. 
i'? nB T SSlonal Fellowship Pro- 

MM Florida A ' " Ceo P>' lc ^l ^lon, 

frr Florida Avenue, N.W,, Wash 

Washington, D.C, area).,;: , ' 

yPeadllne: March 31. ifttri^'' 


-^...uLi.rnaoiogy, Historical writings, 
wpIos.ve en.mion mechanisms, oniiral 
ludies of twifighi and auroral glow, and 
vo camc dust-veil index measurements of 

dolin' * ^ 0Uds Wil1 ^ di5CU5Sctl in rela- 
uon to the energy y , e Id 0 r known volcanic 

Included as a special feature will be the 
presentauon of new results from ie gX r 

SS3?r®e 

H ?T re [' ("‘ereslcd 

AS"* rhe.inqUoiial 


.1 ing ',' m) for lnfono.119, 


■ !-' 






frn'i i V " m n' 


T3- 




Canadian Geology, 
Geophysics, Minerals 


I hc limn Aiiiiu.il Mr.-ii,ig„r | L c( ; 
i.il A^n, ,,| U lluu \ mU $ uj 

C >« a «>|l|l\ s|l ,|l l lli(l|I te j„ 

lliilish f :*iliiintii.i. M.iv 1 1 I:i, pigs ^ 

giim-a mg gclngi. K r..p||\si, s; * S* 
! l; grolugv; IWnEw^ 

Ri-olngy : M-iliiiii iitnliigy; siratipJ^ 


K ,n| "K»: ms; aiul vokaj 

M ‘ 

1 I.i.t ssiupnsu will I,,- ollerctl: Hie R | 

.' V I * , ;"K Lm Sviii|iiisiiii], <a coc l, 

W,,H 1,1 die I niililld.i with oilier nro«7 

S 

Among tin- spei i.il M-ssiuiis pruiMiscd are 

e.isteiii I'.itilii pi liiMnr) and pfe 

«-iU K-gtilH-; mil i opiates. p.ik-i.inilgiieiiqn 
and | i.i U- i >u tilings ol westi-iii North Ameriu. 

tlic-iiii.il mmu tun- ol the 

vaim-.s in gnu hemii.il the 

leriiais si-.i k-sels and iiustal gendinaniin; 
ami suble is. Hopes ill the study of Wimtti- 
linsied iiiiiiL-r.ili/aiiiiii. 

I wo slnn i uuiisi-s also are scheduled fCc^ 

I'etrograph) : hs I ipk-s, Meihndj.and ' 

Applu at ions' and 'Sediineni-Hmied Straii- 
form la-.id /.iiii Depnsiis'). Rouiiriiiig ouiifv 
meet i tig an- j.nsln sessions, 7 liekl iriptkf- 
foie Mu- iNifiing, and HI held trips aher. 

Kegisii.it it >i i tiiiins anil adtliiiiinnl inform 
lion ». m hr otxaimil Imm •| „ m Licuer.to 
vcisiii I' Mi'iisjiin, (aiidi'ri'iiii 1 flflicc, P.0. 
Box I7HII. Vn Kina. It. t:. VHW 2Y2(ielf- 
plHuaa-: lid 1-721 .« |7f.). 

flu- < hail iimii of die 1( i«al organizing ccDr 
miilee is A. Smiti-tl.ind Blown. 


Geophysical Year 


I fie lompli-n- ( ii-ophtsiial Year hist ap 
peai ril in die | N-, «-lnl>ci 21. IUH2. Aoi. 

A UiIiH.im- Hireling title i in lit airs qtrtnw- 
ship in ins|Miiisiii ship hv AGU. 


New I.i.stiii[rs 

Mny 1 1-13, 19 h; 1 Jumt Annual Meeting. 
Geological Assm i.n ion ol Gunada, Mineral- 
ogiial Assoi jin inn ol (’anada. am I Caiu£» 1 
Geophysical Union. VjetorLi. II (■. fTbnt ^ 
taei. Univeisitv I xleiision, CnnleieucctX- 
hie. P.O. Box 1 7(111. Vii toria, li. C. VH1V 
-YU; it'lephone: litM-72l-H-l7. r »). 

September 3-7, 1984 (Jiuulrciiiiial 0n« 
Symposium, I lalkidiki, (itvrrc. .S|uiinnri> 
let nai iniial ()/nne (.'omniissioti nl IAMAJ*. 
(-oiniuissiiin ol the Emnpean (11111111111111116' 
ihe Atiidemy of Athens, mid the WoHd'U* 1 
1 iiologit.il Oigiiiii/alion. (GhtistmS. /frofe- 
(2i. linn, in, I.im.iI t >rguiii/ing Goinmltl«- . 
I'hyaka Depaitment, Gaminn IJnx IdO. Un»- 
veMitv of riiessiili niikl, ‘iTirauihuiiki, Greet' 
Semi ropyol itifm ittiilioii reuitesl lit C. D- 
Witlshiiw, Sec ret ary, InuTMiiiioniil Uzone 
Gonimissiini, Giatendon laihoralnry, Uniw^ 
iity of Oxlnrd, Parks Knud, Oxford, 0X1 
SMI. U.K.) 

Changes j 

June 18-22, 1983 Fifth IntornatM 
Conference on Finite Elements In tftW“ 
sources, nmv cosponsored by AGU. 

August 29-Soptembcr 1, 1983 Ocettn® 
Conference smf Exposition, now ccwp 0 ^ 
sored by AGU. 


3 weeks 

March 9 

Abstract Deadline; 


for the 


1983 AGU 
SPRING MEETirtO 


Ma^0-Jime3 





a.; -. Y 








February 15. 1983 EOS 



Separates 

To Order: The order number can be 
found at the end of each abstract; use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 
Coil: $3.50 for the first article and $1.00 
for each addidonal article in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Send your order to: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 


Particles and Fields — 
Magnetosphere 


5771 Plana tuUbUIdu 

SPIKY ION ACOUSTIC WAVES IN COLUStONLBSS AURORAL 
PLASMA 

W. Lodw (Sp«M School L* tommy, Un! verity of GJtfomlt, Butotoy, 
CA 94710) end CP. KmosI 

A iheafj of ipUy cloortc flikii la 'laveited V predpliitloa rajlaai ti 
ftomulited ud umpired with recent tpeocrefl atoimUou of toIJury 
Mne end double Itycrv It X prapaoed hen that the electric Bekk pro- 
pilita ilooi the nuaetlo Sold u pemrbed loo-ecoufitc oolliooi «Mch 
InteoiKY by (utancliil momcomm win, redacted ptrUdee. Tho ioUuuu 
hive mtotnum nl, leniibt of about 100 in and muhnura electric 
potential ind Bald amplitude* oT I - 10 V end 1 • 10 m V/m. They pn- 
papa it the local toa-acouitlr ipead tc, — 10 - 100 tan/aae ), Doppinr- 
ibined by the drift epeed of upward floirtng cold Umt BoD) nrclecilve 
and coturariva KtStool. with naeitlva and positive electric pmtnllab, 
rupacrivaty, are powlbta. Upward propel* llee compmnlve toodaa loian- 
atry artue Ihe upward Boar of UmMpbario lou taceedi rouHibr 10 r, 
Tha nieficdva mode loumlOei whan the upvird SeU-*U|nad current it 
I R, eiceede 0.1 • I pA/m* at arhea the upward eoU Ion drift U euper- 
aosk The UmihiDo and dynamk prapwilei of raralhctlve aolliona are 
nnafartiDi with the recent obMrvailoju, ilihoeib ftattar eiulrdt, bath 
theeretkal aod n pert mental am required for an uaamblsumii lataipreu- 
doo The evolotLoD of locafind tooHuotollc nodea Uuo email amplitude 
double loan la alu dimmed. iNonbaev waves, lurtruUm electric 
Baida) 

J. Oaaphya. Ree., Blue, Peper 2A143L 


STIC Kata propagtlon 

4 THCOIf OP TEE 10 PHASE A9YKHETPY OF THE JOVIAN 
IHECAXETIIC IADIATI0N 

Koto Haehlooto end Helvyo L. Ooldatatn {Code 69Z. 
Leboretory ror Extreterreetrlel Phyilce, Interplanetary 
Pnytlae Branch. HASA/Ooddard Spaee Flight Center, 
Qreenbelt.. HD 20771) 

Me propose en exp tenet Ion of an eeyauaetry in tha oe- 
ourrenee protabUlty ot the lo-dependent Jovian deoa- 
aelrlo radial Ion. Ha find that thla eaysawtry arises 
beususe whan lo le in the northern pert of the torua 
acre Interne Ativan waves ere generated propagating 
aowthward than northward. Theee wavee then oause the 
eiditatlon of deoiaeLrlo radiation in the northern ion- 
osphere after reflection from the southern ionosphere. 
The asyeaetry then raaulta Troei the propegetion tine of 
the Alfvln wave end the bending or the magnetic field 
lAlfvin wing) along thla trejeotory. The ray paths or 
the deoeaetrio radleLloa ara oaloulattd using a threa- 
dlaensioaal ray treolng program in tha Jovian Iono- 
sphere. Variations in tha eapweted probability plots 

ere cimruted Tee tun rjd»ts er the Jevlnn tonesphere 

end global aiegnatlc field, as wall as for several 
eholoee of the ratio or the radiated frequenoy tc the 
X-oode eutorr frequenoy. The dependence or the oaaur- 
renoe probability on the Jovian deollnatton of the 
Earth le alio discussed in the oonteit of this ocdel. 
I Jupiter, deoaBotrio radiation, To, ray traolng). 

J. Coaphyi. Rea.. Blua. Papar JA0011 

Physical Properties of 
Rocks 


rr,alur «- and flow 

WID ATr F-NUAnON IN SANDStTONt: AT 
ElfVATKD TEMPERATURES AND PKKSSUHRS 

i 00 ®* A. Nur (Rook Phyalas Pro)ool, tlaparlment of 
ueophyiici, Stanford Unlvnrlety, Stanford, CA B430B) 

Mew meaaurumenls or lalimla voloally and nllonuatloo 
o«™,. 11 ,n U, “ froquunojr rango lo lerrr 

u a **" ° f l80 ‘ C- oonnn, "B “"d Por° preeauro Id BOD bari 
■■jAalonu. Tfllh Inoraealng teinpareluru, ahoar 
run 0 , allenueilon doaroaeo at all prosedroe In a 
u«? , i i * lur,Ud rock- Th " tUl * ,u *R«»l Uwl thormal relaaa- 
tinn. w * ,l * nlfla * nL ' 0, a meohonlem undor Uieaa oondl- 
Jfeu a, propo,D lh#l <H»elpoUon le oonlrollod by n vliooue 
.. rn ® ab «f Iwm. In wbloh a sharp Iroquenny peak In 
i-u- anl/- k (ronl *MHx el roam terapareture lo 0 

, 1 , C M 1,1 ■ P w vlaooiUy le dooroasod with 

nureiiuig lampurature. However, the veloelly deoraoie La 
Urn.!* 10 hl , aooounl *<l lor by a ohange of reloietlon 
J. ■ "“•■ol'pwralvo temperature eollenlng In sheer 
i../ oonlrol the voloolUea. (Salami a eLUnuaUoD, twmpora- 
lure dependenna. vieooua flow). 

Ceophya. Res. Utt., Paper JL0047 

*G0 KUstlnlty 

srT B ^ D ?^r r,cw mu(fnan » 

?' K1 * (“Awsll Institute of fleophyeiaa, tfniverflty of 

mb 1 • Nhweli 96822) , K. H, Katehexa, 

raL W,,,<h ‘ l,,,,1 Md “■ 9a bl anger 

Che !®" eot y «twl»«* have been carried out to dateraine 
Ml vaiooity and attanuatloa anlaotropy in 

Sn,«! , C * rbw,Be * aedtoante froa DSD? Sice 288 on tho 
untoqg-J eyj Plateau, Oiwprasiloaal velocity (V-) 
m*** oarriad out under Indapandaotly- 
Velorir M prM * nr * and eonflutng preaeora. . . 

* nl,Btro PT for ccMpxaeaionaX waves (borfaeotaJ 
incr.., * voloeity) la found to decrease with 

nore.** a pvoeeura— t.o., with c lo an re ol 

• tud E*» have auggeetsd chat valooiey 
to i® eartotiac# aaquaneaa is d**a largsiy 

The oriimtatloo of oaleita o-wx»s. 

srie5T!!! nt 'I" 11 * w l“ta that preferred horlsanul 
ilantSi* 1 ®" ®* >ralB ^ueta and flat porae ta also a 
'■aolea "ei**,!® ° f th “ »I>“tvb 8 anlaotropy for aany 
-iaa * 1 8nifineot aoiaocropy in ulcrasonle atcemui- 
““Ptoaslonal (Q-- 1 ) and .haar (q." 1 ) uavaa la 
S’ 1 ®* th * loaaaa ara graataat for ptflpa- . 
y )r i“*7_“ < T** e *“t nan ganaraca relative HOC loo acrosa 
fha 8 ratn o on taste or flat hortaoatal potaa. , 

* r ‘ diaaueaad to tana of the poialbU 
vaioetr^* V <Si * Ration, (Deep-sea carbonates, poraa, 
-«city, itcanuatlon, aaiaoeropy.j 
• Q, ophya. Ua., Red, Paper 2SZ0D2 

wawwhmts of frictional heatimo in orajutb '■ • 

Fart" ^ U,B * 0>DlB «lO(il Buritay., Keold 

A > al, 5? tnU » 94025) and p. a. Okobo 

t 1 ?® * «0 * 40 «> granite anpla, ■ . 

daf a reall^ i ** 1b * 1 * 1 * t0 ■•■“'■AN ■ fault , w«« 
It rJT' *» a biaxial roek prase. at normal 

-t- p ** 6b41-Wi, DlaplAcpunti and J.ob« 1 
(200 * ii a,, %“ ,r 9 SW,,Uat,d elODgltha fault. 

W ■*(* J. " - ‘ *“i!4«eufw trtnalaota np bo . 1 

at dl..^ e *«otdM following atfok-alip a rant a •• 

°- 2 I.® « tx M the fault and •’ 

work Thi"* t0 dleplataMaut, and total 

oaleiiai. yera used to " 

alia h*?* M“» r «tid -oh tba fanlt duriag' . 

JZ'J ™ "“N" 1 !«■■«>“* waa; found tq be 9A + 2. . 

• srant^ “,!! , i!* t01 wl '' * rk 'MpouHbd le saab ' 

' •■^■ ■EflClena,- of 4 to B •. . ' , 

miHol atrdee i ^fipaaqqd. Thh afftelendy pf : « 


frictional haacleg ue not lowered by the 
presence of wacor. Heel generated during 
deformation of a 0. 14-cn-thlck layer of ainu- 
letod gouge use elec, nnasurad for eliding retet 
froa 0.09 co 9.1 in/ s. In chan gouge expari- 
Benci, tesparatura rlae* ware lens then O. 1*C 
end were proportional co eliding race. 

J. Oeophye. Rob., gad. Paper 3H002S 


tht absence of lunar uteorftw froa our collection 
could be a staple abservatfoul affect due lo the 
short terrestrial lifetime of nateorltas. These 
coni l derations are nralimintry tn tha sense that 
■evaral ■laipllffcictons and isauaptioni era wade. 
However, they luggait that a Martian origin of the 
chargottita net so rites Is dynaalcally possible. 
(Shergottlta origin, oblique lapicti) 

J. Geophya. Fee., Rad, Fspor ZB1700 


Planetology 


Seismology 


6510 Anesphorea of planata 

ATOMIC PXTCFN EHIRSIORS 0BSRRVED FROM PIONEER VTHUB 
R. R. Helrr (F. 0. Bulburt Canter for Space Foieerch, 
lleval Research Laboratory. Coda 4140, Washington, DC 
20375), D. E. Anderson, Jr. and A. I .F. Stewart 
Ateadc oxygen features at 1304 ead 1336 A detected 
by the OrMtloR Ultraviolet Spactreoatar (ODVB) od Plo- 
oeer Venue ara coopered to theoretical sol sal or udila. 
Itch as ana freo three orhlte of the 01 1304 It arlaslcn 
were analyied ueloy an la proved do del which rtcuvas tha 
restrictive aeeuaptlooa of crap] eta frequency radlicrl- 
buCton and iaetharael aultlpla , tattering- Data-ruiiel 
crapsrl lone Indicate tha 01 130* A ailealca rates 
observed ere consistent with an 0 denalty 402 of the 
BUB nodal. It la also found that the sol salon at 
1356 i li conalacent with tha bus of the CO foorth 
positive heed at 1337 X and the 01 doublet at 1136, 
1358 A, If an 0 density equal co 401 of the BU3 
nodal le used to calculate the 01 e>! salon cats. 
Goophye. Res. Lect., Paper JLODbO 


6575 Central (Tha Croat ot Vonua) 

CBBORBSIOAL MODELS OP 0H8U1CAL ABO MIHBRAL 
COMPOSITION 

V.luBnroukov (Vernadsky Inatituta ot 
Qsoobealatrp and Analptloal Cbomlotry, USSR 
Aoariesy of SoienoOB, Uoooow, USSR), V. P. 
Volkov and I. L, Khodakovsky 

Physloo-ofaenloal ooflalllng of the ataoapha- 
rio-llthoapherla lntaraotloa on Venus la 
preaontod. The tbeinody&aBlo aesaasment la 
carried out In terms of Venera 1 1 and 72 and 
Pioneer Venus measurements and the dynamic 
atmospheric structure. The ouboloud 
atmosphere la interpreted to be a cone of 
nonequlllbrlum ohamloal aondltlona while the 
naar-surfaoe layer la presumed to be an 
equilibrium Bone due to oat a lytic effeote 
and low wind velocities. The mineral 
aeaemblagee of the "weathering cruet’ 1 are 
oalouloted. The pyrite-anhydrlte-magnetita 
assemblage le suggested ea the buffering 
system resulting in reducing conditions 
(PC,* 10^ atm) . The existence of hydration 
le problematio and la thexmodynamtonlly 
oonaelvable only for the sulfur enrichment 
of primary rooks (about 2 wt.K). The 
oazhonate minerals are suggested to be 
unstable . (Venus, oruet, mineral composition , 
theoretical models). 

J. Goa pays- Rea., Red. Paper 2BIJA2 


55/5 Sucleco el plancia 

SHOCK IDOERATURES OF Sic, AW> THEIR GEOPHYSICAL 
IMPLICATIONS * 

C. A. Lyiange* and 7. J. Ahrens ICaltrornle Ini cl cure 
of Technology, Pa laden*, CellfonUe, 91 1251 end 

A. C, Hlcchell (L*wcenco Llvenore Neclonal 

Uborecory, Livermore, 04 9*530) 

‘now at Jet Propulsion laboratory. Pal* Jena, 

California, 91109. 

The traparaturo of SCO in high praeauree shock 

■Cates hit been Beaenred For esaplei of eingi" rryeca 1 
a-quarci aod fused quertx. Preeauree between 60 end 
140 DPb bevo bean a ted led using projectile lapseC end 
optical pyroreetry techniques at Lawrence Uvenore 
Ha clonal Laboratory- Both data aaCa Indicate tbs 
occurrence of a shock-induced pbaee trenefornaclon ac 
-10 and -50 OFa slang the «- end fused quarts 
Ibgonlote, reapoctlvely. The aaggnted Identification 
of this transfoneClon ie the no Icing of 

aheck-eynthaeisod atlahovlta, with the onaat of 
aslclsg daleyad by neiaatabla superheating of the 
crystalline phase. Son# evidence for this crenslclon 
in convenefouei shook wave equation of state date le 
given, end when chase data ara coabtued with chi shock 
caapirecure decs, It la possible co construct tha 
■tishovice-llquld phase houodarles. The aaltlng 
canperecura of eciehovlce near 70 OPe praesura la 
found co be 4500 I, sod eel tlag in chin vielolty Is 
aocoapeoied by a relative voluae change and lecanc 
heat of fusion of -2,72 and ~2.4 HJ/kg, raepasttvajy, 
Tha solid atXehovlte Rugontot cancerad on n-quarta le 
well described by tba linear shock vwioolcy-parclela 
volosicy ralecton, u, - I.B22 u_ + 1.370 We, while 
at preseucee above tha eelElog craueiclon, tha 
Rugonioc centered on o-quarts has been fit with u_ - 

I. 619 u_ + 2,049 We up to e pressure of -200 GPa. 

The aeltiog takers cure of etiehovlte near 100 CP* 

■uggaita a rough Halt of 3500 K for tha aaltleg 
t aspire Cure of S10.-beectng solid wept la alneral 
Biaeeblagee, ell of* which ate believed to contain »i'" 1 
in eetehvdral cooidlnatlop with O"*. Thut 3500 I la 
proposed ■■ atf approeirate upper Halt to tho aalctdg 
point end the aotuel teigi era tore ib the earth's 
■socle. Moreover, the Increase ef the . Belting point 
of * til barite with ptaeeure at 70 OFa Is inferred to 
fca -II K/OPa. Using various adlabatle te^eratura 
gradients In tha earth'* aentle ead aeeiaaing creep le 
diFfuslon controlled in tha lover untie, the current 
results could preclude an lnoreasa of viscosity by 
ear* chan ■ factor of 10* with depth eoross the 
aentle. ( lapse t, oenst, vaporisation, ejecta). 

J, Geophya. Roe., Rad, Taper 2BI88U 


6S60 Katamitfci 

DO OBLIQUE IMPACTS PRODUCE MARTIAN METEORITES? . u 
L. E. Nyqutat (SN7, BiochMlttry Branch, NASA. Johnson 
Space Cantor, Itwiton. TX 770HB) ■ 

GMchronolMlcal and gaochHIcal chiraetarlttics of 
tevartl tchondrltlc pa tear its* Batch thoid axpactod of 
Hartian rocks- Savaral authors hive guogoitgo that 
thosa Htoorttoi alght ha vs originsud on Harj, but no 
satlirsctory explustton has bora glvon of hw Uw 
■ay havs bean oJecMd from tha Martian surfoco. It Is 
■uggtftod that tho ohilquo lapipt of lur* "Jeorolds 
■ay produce tJoc(o uhich Is untrstnod with tho 
rtcocnstlng projoctllt and acral era Udtt vulPCltlM 
In as tail of H»rM*n oie*M ’fRloctty. This 
Is baiad on.osrilor a*pori*nUl studio) of ohltqra 


6920 Eeploeton Seiaaology 

THREE D1HHNBI0HAL CIIMT AND UPFU HAHILt STRUCTURE 
AT THE NEVADA TEST SITE* 

Rceven R. Taylor iEarch Bciencei Daparteanc, Lawrence 
Llvenore National Laboratory. University of 
California, Liverwore, California, 9A5J0) 

The direa-dtuantlcnal crust asd upper Until 
■tniccure at the NTS ie derived by coubiuing 
(elite isnlc F-vava travel- tin* raelduela with Fa 
source time taraa. The NTS tiaa terra and relative 
teleielaalc raaideal* ere calculated by Creeling the 
nsplosion* *» a network of ’reralvara’ uhich record 
’ehote’ loceced at the surrounding stations. 

Utilisation of ths fa rise terne allows for better 
ciuuel reeoluXioo then la pail Lb 1 ■ from tilmiwU 
Inforratlon elooe. Average relative teleaeliaia p 
wave raaiduala shew a conelacenc progreaeion of 
poet live (lata arrivals) to ugaclve residual s Iron 
seat co west across Chi NTS. However, Pn tie* terra 
btnaath Rainier tteai are ac least 0,1 and 0.5 seconds 
laie than thsaa beneath Pahats Haas and Yucca Flat, 
respectively, indicating th* pretence of high velocity 
crnita) rater [al or crustal chinning beneath Rainier 
Haas. The tine cans ac Fahute Haia are eurprlalngly 
uni fora end the largest cine teiwa and rail duel a ara 
observed in tha nerthwait and aouthern parte ef Tucea 
Flat, Tha Fn tine terra show a alight correlation 
with the working-point velocity et the ahot point (or 
Pahota Mane and Yucca Fist indicating that part of tba 
observed lateral variation! are caused by shallow 
eifacca of tha upper cruet, 

Thtaa-dletnelonal Invars icn of the travel tine 
raelduela lugiiaci chat Yucca Flat ie character iaed by 
lov velocity anrailtai confined to tha upper crust. 
Rainier Haas by vary high vslocltiaa in tha upper and 
oldita cruet, and Pahucs Haas by a high velocity 
anomaly extending through tha erase and Into the upper 
Mat la. Raise ively low va loci ties era observed In cha 
Invar crust beneath tba T(m>ar Mountain caldera south 
of Pehuta Haai with no expreailen in the upper 
mantle, Thai* observed di Iterance* in velocity 
banvatb the Tertiary EL lent Canyon and Tlcbar Hiwtili 
calderas nay be related to chair magma volume and mods 
of anrldusent from a mantle-derived raguo source. 

IHTB, ID-structor*. celeielamlc riiiduall, Pn time 
terra). 

•Ujrk per l armed under the auiplcoe of the ll.i. 
DapertMor of Energy by tht Laurence Livermore 
National Leboretory under contract number 
V-K 05-LRO-A8.“ 

J. Giophy*. Ree. . Red, Paper 2BI777 


6950 54l»tc Sourrai 

PROPER 1 1 £ S OF SEISMIC HAVE SCATTERING ARUUND HATER 
INJECT ION HELL AT FENI0N HILL HQI DRf ROCK GEOTHERMAL 

sue 

0. NliniMVi (Oral og I cel Survey of Japan, Geothermal 
Division , Ibrarul , Japan, C. Paarfon, and J. Albright 
lEarth end Spate Sc lancet Division, Los Alanos national 
Laboratory, Lot Alamo* , Hev Heelco 87546) 

To dtiermlns the teat tor ing properties of /akrocroai 
croetod by tutor Injection In Rot dry rock e method for-' 
analysing trajectory el I ipioldi of lolimlc particle 
rations hai bean applied, length* end direct Iona of 
thro* principal axes or trajectory olllpsolds war* 
calculated, and a <M»lr (button of ths »hipo of these 
eiltpbwi'j* buqyv'.tL c>l*U-nce <11 a flronu tcallurlng 
region around tho Injection point, Tula itrong 
tailoring ha* en an I io tropic property prtiueiably due 
to mlcrocrack oriontetion In tna orlglngl riwb 
Geophya. Abb. Lett., Papar 2L1472 


6960 Selamlo aoureee 

TRIPLE SEISMIC ZONE AND RECI0NAL VARIATION OF 
SEISMICITY AIJJNO THE NORTHERN HONSHU ARC 
H. Kewaketau and T. Seno (Depmrlmonl of Goopfayeloa, 
Stanford llnlveriHy. Stanford, CA B4308) 

Tha regional variation ol Hlamlolly along the northern 
Honshu ero. Japan, la aLudled using acouraie local depths 
and fonal maohsnlm lypni. Hs use tha focal depths 
determined from pP-P lime Inlervnla reported In ths IHC 
bullallna. For auhmarlne aarUiquakue, deptbe era corrected 
by ooiuddaring the pP-pbeie reported In the bulletlne ee Ihe 
peP-phesa (Ihe radealion from the ooeen eurfeoo). Oul of 
more then 800 well-looelod earlhauikea ehloh ora aelantod 
from Ibe MC bullallna, we deterralnw the type* ol the (oosl 
mauhanlain* uf IB4 event* uatng P-wava ftral mallon data. 

Baaed on hlalorioel aelamlclly of graol and large 
earthquakes, ee divide Ihe tuns u> LhruaL type earthquakes 
at tho plalo lalarraao Into two regional tha shallow thrust 
rone (0-4 0km), where great earthquakes (A~8.0) ooeor and 
the deep tbrual aona (40- 60km), where large |i^~7.4) 
aarlhquBkei raour. Tha anUMor of great ot larga 
earthquakes afaows a variation along tha arej In soma 
regkme, bolb the shaUow and deep Ihruil aonea are asUra 
and In other regions, one or tba other ol Ihe throat xonai la 
■ollva. 

The aolamlolty ol ranant modorala alra oarthquake* 
(mi >4) onirfalnad with tha foaal maohanUm type ehpre a 
variation along lb* arn wbloh la la an cord with Ihe varletlon 
ot the enlMly ol great or largo earUiquikma. Wharo largo 
eerthquakae do not occur lo tun deep LhruaL cone, nellhsr 
Utroil type (tor down-dip comprsaalooAanalco ilype event 
occur Id and beneath the deep Ibrual iodb. Vnere larga 
earthquake* annur Id Ui* deep Ihniat (one, n And ■ 


th. riwchottu# wJkMI; 
ihould b« Mpurli^ and Gold djngralc drag ohrald act 
sir tha: antralnad .ajocta. Th* 

Intogratad for an Idealized rapraianUtfod of ricgehat 
end nplHton «f,t)ii projK^i*. _Jt' 1* 
large aJacU fra^anti, on th. order of M0 porauit 
or tit. Initial projratlla rad{ua. « u1 .L 
a cci) era tad to yitoclttat fn ««» M vv of 
ageapa volocitk. Fragrant*, graatar than w •)»> 
about a 1 iitlr fn »lzo will ' ticapg tha Mirtfan 
It^iph.r. ff ,tlW '.ra. Uunch.d 
atonfflcantiy in ■ axca** . or Martian asgapa 

valocfW. lBp8flt»'fcapabl._ of lauprtlng 
iN riKM- to oqcur at i. razf** 

4»l0rflyf-Ic 


ajao-^f Ton Hart and at * co»WMb^ o^erar rato 


number of Ibrual typo earthquakes. Ftarlbar, lit Ibe letter 
oral, la aojoo regions, the down-dip oomproailon and 
tendon type evenls or the double oolindo ranee extend 
seaward full beneath Uie deep Ihniet eooe and lorm ■ 
triple-planed alruolnra of avLamlsHy (Uie i Wt reienrio 
eanaj. Thla »Uidv oonflrms U»e hypolbotia of pravtoua 
workers (Seno and PongsawnL IBBl) on th* oauial relation 
between lb« ilrong ealando oDupnng ol two converging 
plslas el tba deep LhruaL eon* and tho eaieniton of doubls 
asUrrdn rane; Le, the preaenoo or abranoe of toUvilv within 
■ the slab beneath the deep ralamlo ran. ooaurs whon the 
deep Ihruil too* bee e ilrong or »*■* ooupllnt 
• ■ reapeoUvoly. Here, the week oeupllng oouM be taloimotad. 
aa elLbar ■•■lamlo a Up or ■■ low alrsfea buildup oiler the Ian 
luge event ooourred it the deep Ibraal ran*. 

THpie eehralo usee ere found offibnro of Ulngl 
preleoL-ore, ettere the deep Ihruil rant bee been broken 
recently in 1978 and offshore of Ftakuihlnte prefeoture. We 

3 m t e future large aorihquako el Ihe deap Ihruil iona ■ 
bore of rukuihlma prafeolura beeaue* Uii praranoe of 
tba triple eaiinda vojib euggealp alreea baa been 
BDoumulaUni and 4Q pear*. have passed sinoa Ihe. deep 
throat aone was ruptured In IBSB. 

' J, Geophya. A**., Rad, Fapar 2U839 

6930 Selraic Source* . - 

A TSLUElSHTC AIALYIU OF. IBE IOJ iWHSHlC* EASTW|«AEE 
OF JAHDATf 9, 1982 . < 

G. L, Cboy (11,8, GeelogUol Survey, 8a* 25046, HS 967, 
DFC, Braver, CO 80225), J. BOaEwrigbt, J. H. Dewey 
i ■ end 8. aipUn . • 

Tha analyela of the Dew ■nmawlek rarthqaaka of . 
January. 9, 1982 hei impoctant laplldetlowe for tho 
evaluation of aolewia heiarde In tratorci North America. 
Although nod arete In eiao {■. 3.7), it vra vell- 

- rraghdad calraolraically. s&r?u o»nc*cE*ri*tica at 
this earthquake -be vo boon da C armload .from ualywlo of '' 
dace that wera digitally recorded by tba aiohal- Digital 
Selmeogrepb Network. From broad band dlapUeraaot and 
, velocity, reoarde of F-wevoa, ■■ have .Obtaintd a djnaaic 
deacrlptlan of Lb* rupture probes* 04 wall ■■ CO dv em- 
tio ul ecatifl prop art lee of the nourca. ' Th* depth bf 
tbs hypoceotar la eetimatad to be 9 ke from depth 
pbaara. Thm fowl urbanism detnrmtaed from. tnd;.- 
broedbaod data rocrupDOdq to predominantly thriiat ' 

. faulting, ' Pram tht variation In tht w**m£otma the ' . 

■ dir tat ion df'th* nltp im Inferred cp.ba mpdlp ran - 
■west-dipping HME-etr iking Teult ^Inpi., 3b*:lteiSp dip - 
! of tba jqfarred (suit plan* raggeall cb*t the k*rtb- 
I qrako occurred so a proex tat lag Fault that v»a at on* 

'• time It normal fault. From an Invented it bedy-Wv* , 
pulan dotattaoe, th* mat traced rupture lqna(h la 
5.7 km. . Average properties ot th* tupmjr* prordee uek* 
examined By f nomast tutor onalVoib of Joeg*p*rlod f 

*• i- i- , , 


and SB body wavds. The Long-par lod ncoent o£ thla 
earthquake wee 5.3*1024 dyno-m. The atatlc and 
dynonic serene drops aro 45 and 73 barn, rnapectlvely, 
a Inline to Lhoaa oT rsny oarttiqueVna with aknllor 
noeuinc in regions that ara norm eoiaaicnlly nctivo. 

The joint eptcenrer dmcornlnic ion (JED) algor It In wen 
used Ur locatn, raLnctvo Co thn mnlnsback, Lhn thrma 
caiaesienlcolly recorded nfcorehockn that occurred 
through March 31, 1982. The rolecated hppacentecs of 
the ef t-arahock* ara n Ign If leant ly d it Talent from each 
other and froa disc oC tha Bnlnahock; they provide 
additional support Ear tho source dlmaoslono Inf or rad 
(run tlu waveform analyela. 

I. Ceophya. Ran., Rod, Fapar 2B1952 


6930 doionlc Sources 

FOCAL DEPTHS AND FAULT PLANE SOLUTIONS OF EARTH- 
QUAKES UNDER. THE TIBETAN PLATEAU 

P. HoLosr (Daparcmeac of Earth and Plonatary Sclancsa, 
Hassachuaatts inetlcutm of Taehnoiogy, Caohrldge, HA 
021391, and W.-F. Chon 

Ho co opera synthetic and rocordod P wove forma to 
placo conic ralnta on cha focal depths and fault plana 
solutions of 16 crustal aarchqnslOB banoach tho hi ghost 
parts (>40DO m) of the Tlbatan plateau. Fnulc piano 
solutions for all 16 aveaca show combination, of normal 
aod strike slip faulting with T bhbb ocLantod appro k- 
Imstely oeaL-wait. Non. of LbeaO solution, show thruee 
(suiting. Thu. tha data cor coha cat a pcauloum InEorcu- 
ees that tha acclva taccaalca ero domtnatad by ease-wear 
ixtanelon. Fbcal dap chi for all 1A avonta are las. 
then 19 lo .ad eppa.r to ba b.twoan 5 and 10 km. Thla 
ityle of da format Lon and tliaao dope ha of faulting nr. 
similar to those ( a tha B.eln and Rango ptovlnco of the 
want on* United States , Two Inc.ruod lacs depth evonte 
below th* crust of bo j thorn Tibet also ebou primarily 
narral faulting with ddbc-wuil T oxob. The aalutl-jn 
for ana, dL.cuesud by Chan ot al, (1961), la unambig- 
uous. Tha aolutlon for tha athur, tht want af August 
L. 197) (27.59*H, B9.17"E, 85+10 km, d. - 4.9) 1. lean 
car tain. Both epparantly occurred In Eha lunxla beneath 
a thick, asolemlc lower crust, and tbol* occurranca 
Miggascs that britclc defomatlur occurs there in 
roapon.o to a etrann field elnlisr to thn! operating 
at elullov dopthe bonaeth Tibet. (Focal depths, Tibet, 
aarthqiukea). 

J. Grophys. Pus,, Rad, Pepor 261712 
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VIECOeiASTIC STRESS RELAXATION ON DEEP FAULT 
SECTIONS AS A POSSIBLE SOUFCE OF VEFY LONG- 
PEP L0D LUST 1C UAVEB 

H. Bonalide, I. Boichl and H. brsgonl (letltuta 
di Geoflsic*. Uulvexeiti di loloins. Via I maria 
46, 40126 Bologna, Italy) 

Observation* of very Lang-parLod a Lai tic waves 
eta attributed to ' silent’ earthquakes, ovenca 
which ara prasunad to occur at dspth In a non- 
brlrtlc rogima. Tha fault at dapth ia madeled aa 
s chin plaatle-viacoelaatic gouge layer asbaddad 
in an s I socle radium. The souree of ollenc earth- 
quakes Is envisaged aa a prolonged, alow slippage 
of the fault facia, which yield* a far-flaki ra- 
diation ipactrum strongly dap I a tad In the falgh- 
frtquancy cosp*nint*. Ths tstultl of the model 
compare favourably with tha dominant frequencies 
10"* rad/k), moan duration (n f«w hours) and 
amplitude l ~ 10‘ J cm) of a long-poriwd perturba- 
tion recorded ac Trioico in the years preceding 
ths 1 4x6 Friuli lUaly) earthquake . Tba role 
that a l lent earthquakes may play in tha overall 
earthquake ■Mrhsnlam (In particular aa pracuraoiy 
phenomenal ia discussed. (Si I ant earthquake* , 
fault gouge rheology, precursory phaaoneos). 

J. Cnaphys. Roe., Rad, Papar 3SD02J 
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XTNEHA7IC AHALT31S OF STROK! HC-TION P AND SV VAYIg 
FROH THE STERLING EVENT 

C.A- LaegSTon, D* par dun t or Coonciencoa, 440 Dalba 
Building, Tho Panaayl vanla Btacn Dnlraralty, 
University Park, FA 16802 

p and *v valoclcy wav* Foira froa the It* (ling 
explosion of 3 Dacanbor I960 ara aaalyiad froa a 
point of view of ran takan fn aartbqunka source 
acudlea. Tha datonnclon occurred in the cavity 
oKcsratad by chs galoon oxpleelOD within tha Tatum 
salt done, HlMlSSlppl. Valocfty racordiags takan 
froa nrarby borsbola strong motion instrument, show 
the occurranca of ai|talflcaat If soarp (Parrat, 
1961). II nematic source medals arm coast rue tad by 
eonaldarlag coast relate afforded by tha praihat 
cavity, condition of tha surrounding astarlal, and 
as pact* of tha F and HV wava farms each SB Bars 
polarity and duration, Hava forma far chain mqdnla 
ara compatai and compared dlrvctiy with tha dots. 
Nodal log raaulta inggoat thee tha 87 vivas vara 
radiatad primarily by Induced narral faulting 
occurring bonrath tha cavity rstbar chan by an 
aajaaatrlc ptaasura dlatrlbutloa hassd oa tha pros hot 
cavity gaoaatry, Racondary arrivals fflthln tha F 
wava (oru aod BY laplleudu tuggaat chat thus 
normal faulta alia hod a component of tanslonal 
dlaplaccnaat which via probably dna to forcaabla 
Injccrlon of ratarlai from tha blast. A measurement 
for 0g of 3) Is obtained for salt from tba amplltoda 
decay and pnlsa width changes ehaarvad for SV wavaa 
along a profile tskan at shot Javal, Thin value for 
D) li (or tho region sway from tha cracked aroa 
Induced by tho previous Sal non mxploileo and 
qaolltatlvaly aiplalaa th* d If faring fraquancy 
aontoat ohaarred ac tha m Insist gtarllng asraora 
bat iman P and 87 saves. Tba anomalous BY rad lacl ac 
hs* lit Cl* to do with 't Oceania' at rasa ralaiaa but 
la • result of «ht udia's gaomatry and aulaotropy. 
J. Osopbys. R«o., Ead, Fmpar 2U99F 


. 6970 Structure of tha Crust aod llppac Hands 
THE OEOID, BHALL- SCALE COWtCTlOH, AND DlFFEUBEtAL 
HAVEL TUB AWKALIB8 OT SHEAR HAVES DI THE CENTRAL 
'. IHDTAB OCCAM 

HltcfaaL Stark (Department of Culogleal Belancaa, 

Brown Dni vanity , froyl dance. U 02913), Domald U. 

Foray ch 

IT* hav* sunuti 37 diffarantlal travel tlraa for 
tha phase pairs S8-S, bBS-bE, 9cS2-Sc8, Sc92-8, . 

•fcSZ-aScB amd aScfli-aB. Bach pair loclHdod a anrfaca 
, bounce paint in tha Cantral Indian Ocsan botvean A*H 
sod 21*8 and 69* and 15*8. Residue Is wars oalcmUtatd 
Tsl'atis* W both tha J-B travel Hop tables and tba . 
FEH-C narth modal t amd war* corroeted for tha aLavatloa 
of the homes points. 

Tha matt J-J (aaldoml aaraclatad with bounce points 
Im tba Central lyd I an Basin- lp -8.B40. 7 a (feat). This 
. cunt rest* with 44.2 a (alow) reported- for tha wastarn 
Faolflo by fllpfcla and JordAa, and la similar, to the 
-4.0 a found ‘for old con tins ok ol nuclei t. After 
correcting for known dlf fsl'incaS halve an con tin ratal 

aad oesSnlt 'crxia(el sttwtsM and tor dlfforancea In 
oMtauramrat tscbalqua, ve find that trayal tlpa* In tha 
rantla btnaath tha Central Tndiao Basin ara midway 10 
. ahmractar batsman thoam baossth pro-Casftrlgn shields 
. rad thooa honaath tha Vaptarn Pacific Cc*Sn baslq. . The 
", fastest dlffaroatlal tx*v*l time* atcur along a 11 m 
yaaaUg nloaa to ‘the era tor of- tha large Indian Occam 
. (aoidal low. ' Thtra. la a qiaaV iocrmaa* la travel time 
vi lb diet Baca fnm chacoDtar pf tho gaoldlDw. 
luggsstint (bit tha aotrei nf the gaold gsMly may > 
siau be largely iMpAiUiU* for tha dlfftmts batwaon 
thd Gan.rsl ladira aad Faolflp brains. . 

- -■ .The Chagoa-LacoOdivm lidgn aapaa to coincide with a 

• ciamltlm fm ib feat, differential travel claw ot 
th* Cant r*l ladian Baalm to *] over dlf faraetlal ^ravai 
tlmaa raaoa land! with boon cm point a haautb young *aa 
flour oaar aeiivi (praadiag canthra. Tbara ara glao 
varia tidos vl thin, ths tfantral Indian Isalii which '*ra ; 

... not. related' to any face geological fsscyits qt to tbs' 
ti* Of the a«a lioor. .Thsaa > arise Ions ara (sriodlc 
, with • vavalaogtb ef about t«t km rad .with a pm tread, 
: width a|tao« appfuslmatoly with the tread which would 
b* aspect •* for linear, rorasotlva (oils la th* nppar 
i ' aaatla. (|ooid, oonvsctlon, ir»**l tlaas). l. • J • 

• J-.Oapphya.' Ms,, Bad, fypur 2B1960 _ . ‘ ; 





